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ACTUAL SIZE \" YARWAY STEAM TRAP 


YARNALL-WARING COMPANY '! 


128 Mermaid Ave., Philadelphia 18, Pa ee 


By changing to Yarway Impulse Steam Traps, an oil 
refinery reports much hotter steam in their heat exchangers 
— plus two other important extras: 


(1) They were able to operate the plant with 6 boilers 
instead of the 8 formerly required 


2) Three men formerly required to service old-type 
traps can now be used for productive work 


Significant sidelight—these Yarway traps are operating 
under severe conditions, many outdoors with temperatures 


often below zero 


Plant after plant is standardizing on Yarway Impulse 
Steam Traps because Yarways are designed to deliver 
the most premium B.T.U.'s at top temperatures into your 
process or product. They get equipment hotter, sooner 
...and keep it hot. 


Other reasons—small size, easy installation, good for all 
pressures, only one moving part, low maintenance, 


low price 


Buy your Yarway Impulse Steam Traps from the nearest 
of 216 distributors. For name, write us. 


FREE OFFER. Don't take our word for it. Test Yarway’s 
advantages in your own plant, without cost or obligation. Dro; 
; a card or letter—a trial trap will be delivered promptly 


WAY the steam trap 


designed with more production in mind 
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PETROLEUM REFINER This Month 


Why Are Compensation Insurance Rates Higher? Mexico's Sulfur Recovery Plant Second Largest in 
Pexas employers know the answers more accidents World. Mexico is now a net exporter of sulfur, having 


ind some unwise procedures in erantin awards for put into Operation a 120-ton per day sulfur recovery 


injurie Phroughout the state. both in and out of the plant Phe plant recovers QGOYY pereent sulfur from the 


oil industry, employers are rallying behind a movement weakest acid gas strength known to be so treated. It 
to have the con pensalior laws amended during the cur avoids ¢ X pensive sulfur blasting by produ ing the min 
fal Tex | lat eral in easily broken ribbons. On initial startup the 
re'ty ‘ jer i ‘ is evrsiaruy4re or itl iaivsts 
pl int was brought to more than 9O pereent of the design 
of the situation which make s thi legislation nmece sary 

bal P ae rate in just 24 hours. Page 95. 
read thi irticle on “uue <4... 


Thermal Insulation for Industrial Requirements— 
Part X. This highly popular series is concluded with 


the current installment, The insulation engineer-author 


New Process for Ethylene Oxide by Direct Oxi- 
dation. This new method produces the highly reactive 
organic compound, ethylene oxide, by utilizing a fluid details the needs of the insulation field and offers con 
ized catalyst bed. Yields of 55 to 65 percent based on crete recommendations for solutions to the problems 
ethylene are possible, The economics of the process Chief difficulty in the past has been lack of standard 
make it competitive with the established chlorohydrin ization. Various groups are making progress in over 
process which gives higher vields but requires chlorine coming this shortcoming. College-trained engineers 
ind lime as additional raw materials. Page 87. receive litthe help from their curricula in’ preparing 


them for some of their most important work. The cas 


for more sympathetic understanding from management 


improve Polyform Operations With These Corre- representatives is presented. Page 97, 

lations. You can increase polyforming and reforming 

capacity by using the original correlations in this arti 

cle. A novel and ingenious relationship has been devel Producing Ammonia Synthesis Gas. \\ ith) the large 
oped which relates the maximum allowable naphtha expansion in synthetic ammonia capacity. there is in 
in the furnace charge to the severity of operation. The creasing interest in the final purification of hydrogen 
tuthor offers armpole plant data to back up his claim rich gas streams as the initial step in) ammonia 
that. through use of the new correlations, capacity can production. The new process described applies low 
be increased without sacrificing product quality While temperature nitrogen washing not only to the produc 
developed for a polyformer, applications to other re tion of ammonia synthesis gas but also to the produc 
forming processes are shown, Said an industry expert tion of streams containing 98 percent hydrogen ot 
who previewed this article: “LT have reviewed this paper better. Approximate investment figures and utility re 


carefully and find it to be excellent.” Page 91. quirements pinpoint this new application. Page 99, 





A Quick Look 





Shell Combats Fires With Less Manpower, Equip- 
ment. Vodern fire-fighting requires high mobility with 
a minimum of unwieldy equipment. Shell Oil Company 
has answered these needs by installing three “foam 
houses on wheels” at its Houston refinery. The units 
consist of two trucks and a trailer. each capable of 
mixing its own liquid foam and ejecting 12 streams of 
liquid at a rate of 125 gallons per minue through 
each outlet. For a picture story of the foam houses 


sce Page 103. 


New Hydroforming Unit Produces Petrochemical 
and Avgas. features of the brand-new petrochemical 
venture detailed in this article may very well be 
adapted to your own plant. Beginning with the initial 
design conditions, the authors give all essential data in 
tracing the development of the hydroforming and ex 
tractive distillation facilities. Flow diagrams, operating 
conditions, feed and product analyses and yields are 
production of toluene, benezene. and 


Page 105. 


shown for the 


aviatior rasolime 


Design of Rectangular Footings . . . You can elim 
inate much of the usual tedious trial-and-error proce 
dure in the design of stack and tower foundations. Here 
is a rapid graphical method for these designs. Last 
November this same 
square footings. We asked him to add this supplement 


author discusssed the design of 


so that vou would have the complete story 


Here i 


description of cat unit turnarounds, The se¢ 


Techniques for Cat Unit Turnarounds. 
how-to 


ond paper im our recently begun Maintenance S 


rics 
these timely tips on trimming thousands of dollars from 
turnaround budgets are must reading for refinery main 


Advances 


methods. supervisory staff lineups. and manpower co 


tenance ind management people planning 
ordination are described by authors who have enjoyed 

success at their own company The use of 
power too -traddle trucks. cranes. and other modern 
equipment to save dollars and speed work are given 
thorough treatment. Read it carefully and pass it around 


to vour foremen. They're sure to profit, Page 112. 


How to Select Compressors. (ompressor buying is 
made simpler and easier through the wealth of facts and 
figures offered in this excellent: paper. How do you 


choose between light. medium and heavy duty com- 
pressors ¢ The answers lie in the efficiency of the dis 
tribution system and the air demand. The author spells 
out important check points to insure proper weighing 


of these variables Page 115. 


Statistical Quality Control—Applications and 
Limitations. 


this new mathematical tool 


Improve your operations hy applying 
In easilv-understool, non 
technical language. the author tells engineers and 
operators how to obtain better performances from their 
units through application of this modern science, On 
tane numbers, boiling ranges. LPG components and 
end points are better controlled through the use of 
Sufficient information is contained in- this 


Page 121. 


statistics 


article to get you mn business at once 


Catalyst Poisons and What to Do About Them. 
\ panel of nine of the industry's lop experts partiel 
pated in a recent WPRA panel discussion of this top 
interest problem, An exact transcription of the informal 
discussion is presented You're sure to enypoy the style 
of presentation and may well find in’ the arguments 


and discussions the inswers to your own problem on 


catalyst potsons Page 125. 


Measuring Employe Morale . . . \n industrial ox 
ecutive said, “I know my people by their first names 
lend them money when the vreina yam. a k about thei 
urvey 7 TL don't need it.” Three month 


babies. Attitude 


later his employes went on a strike smashed every win 


dow in the plant and now the plant lie abandoned 
How is the morale of your emplove? Here is an au 
thority with some mighty good suggestions for you 


Page 128. 


Dehydration of Natural Gas and Light Hydro- 
carbon Liquids. Is it economical to use natural ex 
What kind of inhibitors should 


What process and equipment factor 


pansion refrigeration ¢ 


you use? Why? 
should lve considered 7 Here 
will fered the 


in part oof a series, you 


answers to these questions, cost data. com 


parisons with other and other information 


Page 131. 


process 


Cat Cracking Capacity Increased by Unusual 
Methods. 
find absorbing this story of how Humble Oi} & Refining 


Management. engineer ind operators will 


Company tripled the capacity of its two cat cracker 
With the aid of detailed pictures, the article vives a 


step by-ste p accounting of engineering ingenuity and a 
blue-chip payoff. Keys to the successful) program in 
cluded an engineering study to pinpoint) bottlenecks 
and application of an 


Page 135. 


modernization ol the evclones 


entirely new concept m= reactor design 


Evaluating Viscosity Index Improvers. |uollow thy 
method outlined in this article and choose your vis 
cosity index improver for any base stock. regardless of 
crude source. The special blending charts for this pur 
pose must be prepared from data secured from actual 
blends of several different stocks with the additive to 
be investigated Page 139. 
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Masoneilan 60000 Series Controller 


Ask a Mason-Neilan emgineer to bring a demonstrator model into your own office or plant 


and see the difference. Note these outstanding qualities. . . 


See how ONE CONTROL MECHANISM gives 
you FOUR COMBINATIONS of primary and 
feedback motion to obtain Direct or Reverse 
Proportional (includes On-Off), or Differential 
Gap control. 


SIMPLE ADJUSTMENT 


Make only ONE SETTING —- without removing 
chart to select type of control, direction 
of action, and percent proportional band 
or differential- gap. See how easy to adjust, 
test and service, too, because all unit assemblies 
are directly accessible, easily detached, inter- 
changed. Note how all air passages are mani- 
folded. 


STUBBORNLY DEPENDABLE 


Accurate, stable performance, plus unequaled 
simplicity, versatility and reliabiiity make the 
Masoneilan 60000 Series Pneumatic Controller 
the Instrument Man's Instrument for pressure, 
temperature, liquid level or flow control. 


(Call in a Mason-Neilan engineer 
at your earliest opportunity) 


MASON-NEILAN 


REGULATOR CO. 


1182 ADAMS STREET, BOSTON 24, MASS., U.S.A. 


AHIGH PRODUCT 





Sales Offices or Distributors in the Following Cities: 


New York « Syracuse + Chicago « St. Louis + Tulsa + Philadelphia - Houston + Pittsburgh + Birmingham + Atlanta + Cleveland 


Cincinnati « Detroit « San Francisco « Salt Lake City « El Paso + Boise « Albuquerque + Charlotte » Los Angeles - Denver 
Appleton + Corpus Christi « New Orleans + Louisville « Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 





ttt ty 
SHH + +4 He 


il 2 
—_ 
| ae 


WATER HARDNESS CUT TO ZERO 


at record rate of 240,000 gallons per hour! 


HIS king-size, outdoor water-soften 
ie gy systcm was recently install d by 
Allis-Chalmers to meet the Spe ial 
needs of a leading midwest oil retinery 
It furnishes four high pressure boilers 
with filtered treated water at the extraor- 
dinary rat of 240,000 gallons per 
hour — the largest water-softening sys- 
tem ever installed in a refinery power 
lant. 

Extremely rugged and designed for 


year-round operation outdoors, this 


Allis-Chalmers syst has been in ser 
vice about four years. There have been 
no breakdowns, and maintenance 

have been practically nil 

Whatever your industry- 
troleum, food, stecl—you Il get prompt, 
convincing results with Allis-Chalmers 
Water Conditioning service. 

For over 50 years Allis-Chalmers has 
been building powe r pen ration equip 
ment. This « x pe rience is invaluable in 
Ij 


pr i 
provi 


ng our watcr conditioning spe 


ALLIS-CHALME 


GENERAL MACHINERY DIVISION 


MILWAUKEE, WIS. — PITTSBURGH, PA. — NORWOOD, OHIO — BOSTON, MASS. — TERRE HAUTE, 


cialists with the extensive background 
necded today to recommend correct 
cquipment chemicals and service 

An expert representative is available 
ready to recommend proper chemicals 
or he Ip select the right process for your 
power plant requirements. For complete 
information, contact your nearby Allis 
Chalmers District Office, or write 
Allis-Chalmers, Milwaukee 1, Wi: 


A.3916 


RS <> 


IND. — MONTREAL, P. 


-— ST. THOMAS, ONT. 





Are your high temperature tubes giving 
you the best life/cost ratio? Ask the experts! 


DM STEEL 


This month's report is on 


Has unusually high creep strength for a pearlitic steel, 
good stability up to 1200° F., fairly good corrosion and 
oxidation resistance. Has 2 to 3 times the life of carbon 
steel where corrosion is not severe. Recommended for 
cracking furnace tubes, hot oil lines, superheater tubes, high 
temperature steam piping and forgings for accessory parts. 


ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 
Carbon Sicromo 2 Sicromo $5 18-8 Ti 
Carbon-Mo., Sicromo 2% Sicromo $5MS__16-13-3 
DM.2 2%% Cr.-1% Mo. Sicromo 7 25-20* 
Silmo Sicromo 3 Sicromo 9M 25-12° 
DM 4-6% Cr.-Mo. 18-8 Stainless 435-15** 
2% Cr.-Mo, 4-6% Cr.-Mo.-Ti. 18-8 Cb 16-25-6** 
*Available as seamless tubing on an experimental basis only. 
**Not available as seamless tubing. 








HANCES are there are several high temperature tube 
steels that will solve your particular combination of heat, 
pressure, oxidation and corrosion problems. But there's 


only one analysis that will give you the best life/cost ratio. 


The best way to find that one steel is to ask the experts— 
metallurgists of The Timken Roller Bearing Company. 
They're recognized authorities on high temperature steels, 
backed by 20 years’ experience. With 24 different analyses 
to choose from, they'll help you pick the steel that’s best 
suited for your particular application. And you'll be assured 
of uniform quality in every tube because the Timken Com- 
pany rigidly controls the quality of the steel from melt 
shop through final inspection. 

Let the Timken Company's RSQ—Research, Supply, 
Quality—solve your tube problems. Ask the experts! The 
limken Roller Bearing Company, Steel and Tube Divi 
sion, Canton 6, Ohio. Cable address: ‘“TIMROSCO”. 


| 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 





Your Best Motor Buy 


for Explosion 


Danger Areas 





a 





Practically Self-Cleaning 





—) , Air-to-air heat exchanger has 


straight, smooth tubes with no 





pockets to collect dirt or mots 
ture. Velocity of cooling air 
through tubes keeps surfaces 








swept clean. If sticky dirt piles 





up, tubes can be cleaned quick- 
ly with long handled brush. 





Uniform Cooling 


Tubes for carrying cooling air 
are distributed uniformly 
around the perimeter of the 
stator and along its full length 
Result: heat travels over a 
short path and the interior is 
uniformly cooled. 





Choice of Tube Materials 


Allis-Chalmers tube type mo- 








P tors can be built for service in 


corrosive atmospheres Tubes 








may be made of a variety of 
materials. Motors will carry 





———— Underwriters’ Label for Class 
I Group D or Class Il Group 
F or Class II Group G. 





< 


Compact 


Allis-Chalmers tubs type mo- 
tors are little or no large rthan 
open moiors of the same rat- 
ing. Internal compartmenta- 
tion divides motor into two 
chambers, kceping pressure at 
a lower level should an inter- 


nal explosion occur. 








Get Complete Information Now — Ask your Allis-Chalmers district office repre 
sentative about tube-type explosion-proof motors in sizes up to 3000 hp with 
Underwriters’ Labels to 800 hp at 3600 rpm. Or write Allis-Chalmers, Milwaukee 


1, Wisconsin, and ask for Bulletin 51B7149 


A.3964 


ALLIS-CHALMERS “> 
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fiwo-phase Balancing Votor 
On ) 


POWER IS 


Sees COePeeereew@ee Cree eC eee 


«+. and Speedomax Instruments lead 
with “huge” 12-watt balancing motors! 


e Power underlies good performance, in 
instruments as in automobiles, machine 
That’s why L&N 


engineers insist that an automatic instru 


tools or rolling mills 


ment should operate as positively and 

promptly as any other high-grade machine 

Even the first null balance potentiom- 

eter Recorder we built, back in 1911, which went to a steel 

mill, had a 110-volt motor instead of a spring drive to run its 

balancing mechanism, chart and signalling contacts. And, 

while its pioneering of balance-method measurement attrac- 

ted the most attention, its ample power certainly helped 

establish L&N Recorders as the coming idea in process 
Instrumentation. 

Power has done the same for Speedomax instruments. 
Twenty years ago, Speedomax pioneered the electronic idea 
of measurement —in a husky, powerful piece of equipment. 
‘Today’s models have from 2 to 4 times more power in their 
balancing motors than any other current models of electronic 
controllers, recorders or indicators. 

This power means superior performance in both load 
carrying and speed. Load-carrying ability applies especially 
when the motor operates, in addition, an unusual number of 
contact devices. But even the most usual Speedomax jobs 
automatic control, for instance can call on the instrument’s 
power for high operating speed in handling the normal number 
of control devices. The strong, wide-faced, rigidly-mounted 
cams and gears so typical of Speedomax instruments start 
moving instantly, move rapidly and stop dead still without 
coast. Signalling and control action is correspondingly crisp 
and precise. 

Speedomax for industrial use is described in Catalog ND46 

1); additional information for unusual applications is given 
in Technical Publication ND46(1 Either will be sent on 
request by our nearest office or from 4923 Stenton Ave., 
Philadelphia 44, Pa. 
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“Chemico s reputation so 


When our representatives travel to the far corners 
of the earth, they find that word of Chemico’s activi- 
ties has gone before them. 


Yes, people will talk ... 


Chemico accomplishments in the design and con- 


and carry the news of 


struction of plants for the production of heavy chem- 
icals: fertilizers for India, Mexico, the Philippine 
Islands and Egypt; sulfuric acid for Canada, Eng 
land, Formosa and Brazil; urea for Japan; sulfur 


recovery for Colombia: pickle liquor recovery for 


« 
- 


And 


naturally these are in addition to numerous large- 


the Union cof South Africa, to name a few. 


scale projects in the United States. 


Chemico has created, designed and erected more 
than 800 installations during the past 37 years that 
have given people much to talk about. That’s why 
“Discuss it with Chemice” has become a byword of 
those who need new facilities or additional plant 
capacity to meet the world’s ever-expanding heavy 


( hemic al needs. 


CHEMICAL CONSTRUCTION CORPORATION ames 


4 


A UNIT OF AMERICAN CYANAMID COMPANY Hy 
i88 MADISON AVENUE, NEW YORK 22, N % a 


\fousr9 
C ABLES: CHEMICONST, NEW YORK Chemico plants 


are profitable 
investments 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD LONDOD INSTRUCTION 


(INTER-AMERICAN) LTD., 


* CHEMICAL Cé 


TORONTO * SOUTH AFRICA CYANAMID (PTY) LTD, JOHANNESBURG 
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\n expansion of FLORI nationwide service 


ary 
If 


) 


now provides for complete FLORI responsibility 


start to finish—-on your piping erection jobs. 


Flori Piping Erection Co. (Floris erection sub- 
sidiary) works hand-in-hand with The Flori Pipe 
Co. (fabricator and parent firm) to sustain the 
sequence of all-important FLORI “Quality Con- 


trol” during your installation. 


relax,man..... 


FLORI has the whole 
job! 


This Brings to Bear 
all of the proven FLORI means to a dependable, trouble-free 


job. Fabrication skill and modern equipment, together with FLORI 
men prominent in the piping erection field, will quickly 


dispense with “too many cooks” on your next job! 


IF IT'S PIPING——CONTACT FLORI ? 
Detailed literature on Flori services and facilities are : 
available from Dep't EF, ¢/o ~ 
ol - aad 
» \ , 


THE PIPE COMPANY ) FF 
601 E. RED BUD AVE., ST. LOUIS 15, MO. 
CHICAGO BRANCH: 3915 W. ARMITAGE, CHICAGO 47, WL. 


eum Retiner | 





HIGH-SPEED WORTHINGTON TURBINE drives a cen- 
trifugal compressor at 10,500 rpm in Shell Oi 
Company’s Montreal, Canada, refinery. Installa 
tion also includes 5100 and 9200 rpm Worthing 
ton turbines 


a 
. 


4 


10,500-rpm turbine is 
third Worthington Compressor Drive Turbine 
installed at Shell Oil’s Montreal refinery 


It was in 1950 that Shell Oii built its new big 
catalytic cracking unit in Montreal 

And it was three high-speed Worthington steam 
turbines they chose to drive the very vital blowers 
and compressors. The 10,500-rpm turbine, like the 
other two, is so free of vibration that after two years 
of operation its speed can barely be detected on a 
vibrating-reed tachometer. 

Cat-cracker service requires continuous 24-hour 
a-day operation so that reliability is of prime im 
portance. Such operation is typical with Worthing 
ton centrifugal compressor and blower drive tur 
bines. But it’s not the only reason they're preferred 


in hundreds of plants outside as well as inside the 
U.S.A 

With a high-speed Worthington steam turbine 
you can forget costly speed-increasing gears. You 
easily set the exact speed needed with various types 
of control and governing arrangements designed 
specifically for your requirements. Steam con 
sumption is at a minimum, maintenance require 
ments are simple. 
Write for Bulletin 1966 entitled “High Speed Tur 
bines for Your Centrifugal Compressor and Blower 
Drives.” 12.10 


a te ay Si oe Ge WORTHINGTON _ 


Steam Turbines 


SINGLE STAGE 
TURBINES 


MULTI STAGE TURBINE GENERATOR FEED WATER BOILER FEED SUAFACE 
TURBINES sets HEATERS PumPs COMDENSE RS 


A GREAT TEAM IN STEAM 





MODERN Cooper-Bessemer DESIGN 
HELPS MAINTAIN HIGH PRODUCTION .. . . 
LOW COST OPERATION 


®Shown opposite are Cooper-Bessemer motor- 
driven compressors in two of the world’s newest 


and largest synthetic ammonia plants. 


The top view shows part of the 22,000 Cooper- 
Bessemer M-Line compressor horsepower installed 
in the ammonia synthesis plant of the Sindri Ferti- 
lizer Factory, Bihar Province, India. Here, ammo- 
nium sulphate can be produced at a rate of 1,000 


tons a day — 350,000 tons a year! 


Similarly the other photo shows a line-up of 
Cooper-Bessemer compressors in the large Suez 
plant of the Societe Egyptienne D’Engrais et D’In- 
dustries (S.A.E.), Egypt. Here, calcium nitrate ferti- 
lizer is produced at a rate of 200.000 tons yearly. 


In both plants, these modern Cooper-Bessemer 
units handle the entire compressing job and com- 
prise the heart of production operations. For, with 
Cooper-Bessemers, you can be sure of year-in, 


year-out performance at the lowest operating cost. 





COMPRESSORS-GAS ENGINES-DIESELS 


Parkersburg, W. Va. 
Seattle. Wash 


New York Washington, D. C. 


San Francisco, Cal 


Houston, Dallas. Greggton. Pampa and Odessa, Texas 


Bradford, Pa 
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Cooper-Bessemer M-Line motor-driven compres 
sor in the synthesis section of the Sindri Fertilizer D’Engrais et D'Industries (S.A.E.), these four 2,750 
Factory. India. Here eight 2.750 hp 7-cylinder hp JM-5 motor-driven units compress 25,344 mcf of 
to 5.200 psi for initial 


Here, in the Suez plant of the Societe Egyptienne 


units compress gas through six stages to a pres gas daily from atmospheri« 
sure of 5.500 psi. The huge Sindri plant was en calcium nitrate production of 200.000 tons yearly. 
gineered by the Chemical Construction Corp., This plant, engineered by the Chemical Construc 

New York, and built under the direction and _ tion Corp., utilizes waste gases from nearby oil 


supervision of the Power-Gas Corp., Ltd., England. __ refineries. 
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MOUNT VERNON, OHIO AND GROVE CITY, PENNA. 
a Shreveport St. Louis Los Angeles Chicago Caracas, Venezuela 


_ fy Cooper-Bessemer 


ADVANTAGES NOT 
RESTRICTED BY SIZE 


SELAS 
Gradiation & 
HEATERS 


For the smallest or the largest refinery 
unit Selas Gradiation Heaters incor- 


porate the same desirable features: 
FLEXIBILITY 


in their heating curves 


UNIFORM HEAT 
along and around the tubes 


POSITIVE HEAT RATE CONTROL 


COMPLETE COMBUSTION 
with little or no excess air 








CORPORATION OF AMERICA ¢ puiuavEetPHia 34, Pennsyivania 


Heat Processing Engineers for Industry + Development + Design + Manufacture 


14 Petr / 














Capacity: 30 to 30,000 GPM 


Head: Widest head range 


Here's why — 


Impeller: Special hydraulic 
design for low NPSH 


YOU CAN PROFITABLY AppPLy Peerless me 


plosion proof vertical pump 
VERTICAL PUMPS TO COOLING TOWERS Far o's Ai9 vertical ond 
horizontal (right angle) 


steam turbine and right 


i YOU ELIMINATE YOU ELIMINATE YOU SAVE Scare meiner ee 
SUCTION PIPING PRIMING PROBLEMS INSTALLATION SPACE ——— bien 


Not only is the Peerless vertical design a definite space saver over other 

pump types but it eliminates much of your piping and fitting costs and 

once primed, this vertical turbine pump is always primed; fear of running 

the pump dry is no hazard here. A vertical close-coupled pump is also 

best suited to adaptation to future system demands. Furthermore, it’s the COUPON FOR INFORMATION 
easiest of all pumps to service, maintain and adapt. NPSH required for 
operation may be adjusted to available NPSH in most installations because 
of the flexibility of this vertical design. A minimum of submergence is 
required for operation. Peerless field engineering service on vertical cool- 
ing tower pump designs is nation wide. Consult with the Peerless sales Please send complete date on vertical clese-coupled pumps 
office or distributor nearest you. They can be of help in cooling tower for cooling tower service 

sump design as well as pump and driver selection to obtain the most 
efficient and trouble-free cooling tower pumps. Or mail the coupon today 
for full information. 


PEERLESS PUMP DIVISION maaeuns 
FOOD MACHINERY AND CHEMICAL CORPORATION “~ 

Factories: Los Angeles, Calif. and Indianapolis, Indiana 

Offices: New York; Atlanta; Chicago; St. Louis; Phoenix; Fresno; Los Angeles; 

Tulsa; Dallas, Plainview and Lubbock, Texas; Albuquerque, New Mexico mon wan ma CITY 

Distributors in Principal Cities; Consult your Telephone Directory. [ 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
301 West Avenue 26, Los Angeles 31, California 


NAME 


ADDRESS 





Special Industrial Concrete Cuts Refinery Costs 


COKE STillL FLUE WITH 
FLAT ARCH AND LINING OF 
LUMNITE-HAYDITE CONCRETE 


Cities Service Oil Company's East Chicago, indiona 
plant saved time and money by using Heat Resis'- 
ant Concrete in this flat-arch design for coke still 
five. 1! permitied placing 70 arches in one piece 


eee A 


And despite 1000 F. heating cooling cycles, the 
arches served 10 years without maior repoirs 








... resists high temperatures... corrosion... 
thermal shock 


In more and more refinery installations, such as the one shown here at Cities 
Service, East Chicago, Indiana, plant, costs are being trimmed and efficiency TAKES HEAT IN STRIDE—Coke still gases enter 


the Hea tant flue at a temperature 


hoosted by using industrial concrete where heat and corrosion exist. 


In addition to the usual convenience and structural advantages of concrete, 


special concretes made with Lumnite* calcium-aluminate cement provide: 


HEAT RESISTANCE— up fo 2600°F. 
CORROSION RESISTANCE— with suitable aggregates 
INSULATION— with insulating aggregate 


Lumnite concrete can be easily placed by plant labor, if maintenance repairs 


are needed, and is strong enough for service within 24 hours. 


Castables for convenience Make Refractory Concrete with prepared cast- | it > 


ible mixes of Lumnite cement and aggregate selected for specific 
. ‘ MAKES CURVES EASY—Al' 
temperature and insulation requirements only water is added | thie 8 

e ve glongside 
Chev're made by refractory manufacturers and sold through their elite sien are 
dealers. For more information, write Universal Atlas Cement Com Conrcte Th 
pany (United States Steel Corporation Subsidiary), 100 Park Ave., header casting 


New York 17, N.Y f all types a 


**LUMNITEL” ts the registered trade-mark alcitum-alum manufactured by Universal Atlas Cemen 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 
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“THR THEATRE GUILD ON THE AIR"—Sponsored by U. S. Steel Subsidiaries —Sunday Evenings — NBC Network 
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or chemical plant ina ages 
Sign country volves many conde soar 
addition to the basic 
construction. 


erience 
Foster Wheeler's eee tes 208 250 O process 
t 40 P reign “ened is saving 
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FOSTER WHEELER. CORPORATION 


BROADWAY, NEW Yorx« 


process units 
complete refineries 


complete chemical plants 


6, 


4 4 


how 


NEW 


) 


Yor« 







Construction continues 
at England's 
largest refinery. 


Catalytic cracking 
and other units 
under construction 
in France. 


FOSTER WHEELER 


Complete engineering facilities 
at New York, Paris, London, 
St. Catharines, Ontario and Houston, Tex. 





This 


“It’s on the line for good!” That’s the kind of depend 
ability this De Laval cat cracker blower delivers. The 
single stage, 26,000 cfm blower is driven by a De Laval 
700 hp, four stage turbine. We build both units—there’s 
no divided responsibility. 

Economical De Laval blower performance is the 
result of quality design and manufacture every step of 
the way. A rugged casing and husky precision balanced 


rotor guarantee long life in heavy-duty service. The 


Send for Bulletin 0500 


blower never takes a “breather” 


AVAL STEAM rURBINE 


L 
: 
i 
a 
4. 
% 
bs 


SALT LAKE 
at: REFINING 
COMPANY 


pressure lubricated sleeve bearings and Kingsbury type 
thrust bearing insure long periods of continuous oper- 
ation with a minimum of maintenance. 

De Laval blower experience covers a wide range of 
industries: refining, metal mining, steel, chemical proc- 
essing, high pressure gas transmission, manufactured 
gas, sewage aeration and many others. All this engi- 
neering and manufacturing experience is ready to solve 


your specific blower application. 


containing ¢ omplete data 


Centrifugal Blowers 


COMPANY 
Vetting Way, Trentor New Jer 





THE 77€W/ ELLIOTT GEARED TURBINE 
7 


At the turbine end, the ever-dependable and popular Elliott 
YR Turbine, which has demonstrated its remarkable staying 
powers beyond all question in every industry utilizing auxil- 
iary steam drive units. The versatility of this machine, with 
its wide selection in governors and controls, is only matched 
by its strength and “keep-going” endurance. 
At the gear end, the equally tough gear assembly with gear 
and pinion of double-helical type to provide quiet power 
flow without thrust. Pinion and turbine wheels are both 
mounted on the same shaft. Jig-drilled bolting in gear-case 
and turbine insure positive alignment and a rigid unit. 
Bearings have forced-feed lubrication, and the gear has oil 
sprays at the meshing point to insure lubrication and cooling. 
The new JR turbine Also available in “coupled” type, with individual turbine 
and high-speed gear shafts flexibly coupled. 
For details contact your local Elliott representative, or write 
Elliott Company, Jeannette, Pa. for bulletin. 


ELLIOTT Company Fr : 





STEAM TURBINE DEPARTMENT 


\ ) 





IN ENGINEERING AND CONSTRUCTION 


Fluor’s Engineering and Construction Division 
is a complete organization for the development 


IN MANUFACTURED PRODUCT 
of process methods, mechanical design, equip- ; 

Fluor’s manufactured products include Aerator 
and Counterflo Cooling Towers, Fin-Fan Air- 
Cooled Heat Exchangers, Pulsation Dampeners, 
Mufflers, Gas Cleaners and related equipment. 
Second to none in quality or performance, Fluor 
products are in service in petroleum, chemical 
and power installations throughout the world. 


ment procurement, field erection and initial op 
eration of plants and facilities for the oil, gas- 
gasoline, chemical, power and allied industries. 


{ 


You are invited to write for complete information 


on any or all phases of Fluor’s operations. 


wc curewm 1 OOF /@ 


THE FLUOR CORPORATION. LTO 
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make the most of your throughput 


Over 130 installations licensed by Perco throughout the 
United States, Canada and Latin America prove the wide 
application of Perco processes to current refining problems 


Now is the time to upgrade your throughput. 


Write Perco today for full information. 


PERCO 


Py ALON 


AL 


1 Survey your plant and product requirements. 


2 Recommend high profit procedures for any 
petroleum processing based on wide experience. 


3 Test feed samples in pilot plants and evaluate 
products for a specific Perco Process application. 
Recommend process improvements based on 
actual tests. 

Obtain data for plant design. 

Completely engineer and design plants and 
processes. 

Analyze requirements and recommend 
instrumentation for precision control. 


8 Advise and assist in plant construction. 
9 Supervise initial operations. 
10 Supply continuing engineering service. 


PHILLIPS PETROLEUM COMPANY 


~ 


PERCO 


ra service MARK  =Bartlesville, Oklahoma 











VA This complete ferrous sulfate recovery 
{ plant istubed with ELECTRUNITE 


Pressure lube 5. 


-»- another industry that cuts per-hour 
costs on heat exchangers with Republic 


ELECTRUNITE PRESSURE TUBES 


In this ferrous sulfate recovery plant, for example, evaporators, calandrias, 
dryers, and crystallizers are tubed with FLECTRUNITE Heat Exchanger Tubes. 
Throughout the chemical industries, ELECTRUNITE Pressure Tubes help 
keep dozens of processes on-stream longer between retubings. Production 
schedules are maintained; production costs are kept down. 

ELECTRUNITE Pressure Tubes are uniform in ductility and corrosion 
resistance all-around and end-to-end. Full-normalizing assures clean 
scale-free surfaces. 

Tell us what you process in your heat exchangers, condensers, and dryers. 
We'll gladly tell you which ELECTRUNITE Pressure Tubes, carbon or 
stainless, will do the best job for you. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 
224 EAST 131st STREET © CLEVELAND 8, OHIO 





NO BREAKS WITH PENFLEX ON 
TANK SETTLEMENT 


7 


| 
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PENFLEX FLEXIB 
ALLOWS LINES TO WALK WITH TANK 


Heat cold tank settling all made rigid pipe on oil storage 
tanks in a large New England bulk plant move, bend and break. 
Every break meant oil and gasoline lost . . . fire a constant threat. 

Then Penflex ‘‘Flexineering’’ solved the problem. Pipe breakage 
has been eliminated with a length of 12” I.D. four-wall interlocked, 
specially packed Penflex tubing . . . installed with tight-packed 
flanges. Now any amount of thermal expansion or tank settling can 
occur with no leaks, breaks or spillage. Penflex tubing is tight as a 
pipe yet flexible under all conditions. 

Let Penflex engineers help solve your tubing problems. Penflex 
manufactures a complete line of four-wall interlocked and seamless 
welded corrugated flexible tubing . . . metallic hose, tubing or 
couplings from 1/g” I.D. and up. . . automatic barrel fillers, acces- 
sories and fittings 


Pennsylvania Flexible Metallic Tubing Company,Inc., 7207 Powers Lane, Phila. 42, Pa. 
Branch Sales Offices: Boston * New York * Chicago * Houston « Cleveland « Los Angeles 


NFLEX 


HEART OF INDUSTRY’S LIFE LINES 





How CROSBY’s RELIEF 


BALANCED Here’s the vaive Which 


AREA 
DESIGN 


leninates back eliminates back pressure effects 


pressure effects 


ia 4 ~=...and reduces costs! 








CROSBY RELIEF VALVE 
Style JO-BP 

with BALANCED AREA DESIGN 
for the elimination 

of Back Pressure Effects. 


When a standard relief valve on gas or vapor 
service is installed, where back pressure exists, 
one of two undesirable effects will occur: 


Constant Back Pressure — The back pressure On the many installations where Crosby JO-BP 


acts on part of the upper and the overhang Valves have been in operation, refineries report 
ing part of the lower surface of the disc, 


concelling out the beck pressure fares, There sizable savings in piping costs. The reason—smaller 
remains, however, @ force acting on the top yoved discharge lines made possible by higher back pres- 
portion of disc (area A) which increases the sure. Since Crosby JO-BP Relief Valves will handle 
spring lood and causes the valve to pop ECONOMY! back pressure surges ranging up to 90% of inlet 
“heavy ’ pressure, smaller diameter discharge pipe carries 

the same amount over the same distance that 


Variable Back Pressure can not be compen- : . 
————e formerly required much larger pipe. 


sated for by spring adjustments. When one 

er more valves discharge into a common flare 

header, variable back pressure is placed on 

the remaining closed valves. This can create a On-the-job performance of Crosby JO-BP Relief 

hazardous condition . closed Valves proves that you can depend on the vented 

valves, by adding to the spring force. The valve Balonced Area Design to operate on the set pres- 

then is prevented from opening until pressure : 
sure. Thus you are assured of a Stable Popping 


a Oe Sen ee eee Point. What's more, a full lift is obtained over the 
normal range of back pressures. The Crosby JO- 

The Greshy Rsianced Aree. Design BP operates with an unrestricted nozzle, follows 
@ simple, foolproof method of nullifying PROTECTION! standard nozzle flow equations for above or 

these undesirable effects (s00 Figure 1 above). below critical ratio as the case may be. With its 


Operation — Crosby achieves Stable Popping vented Balanced Area Design, the Crosby JO-BP 
Pressure by the addition of a piston affixed to provides a foolproof, time-tested method of elimi- 
the spindle, of area proportioned to equol nating back pressure effects. 

the unbalanced crea of the disc (area A in 

Fig. 1). Back pressure introduced through the 

port in the guide then acts on two equal areas 


in epposite directions, and cancels itself out, 

neither aiding nor opposing the spring. STEAM GAGE & VALVE COMPANY 
To assure full lift and stability, a vent system 43 Kendrick Street, Wrentham, Mass. 

(see sectional view of piston, Fig. 2) is em- District Sales Offices: 

ployed. When the valve is open, the flats on BOSTON- NEW YORK: CHICAGO: DALLAS-LOS ANGELES 
the piston will vent any accumulated back 

pressure that would tend to close the valve. 

The adjustment and operating characteristics 

ore similar to the conventional valve. The 

actual flow into the bonnet is relatively low 

and can be vented to atmosphere, or through 

@ properly sized discharge header 


Extensive, trouble-free use in the field has 
proved the success of this Crosby Balanced 
Area Design. 


ruary, 1953—A Gulf Publishing Company Publication 





SHELL AND TUBE 


ooo MEAT EXCHANGERS 


At LOUISVILLE REFINING CO.’S 


New CATALYTIC 
CRACKING PLANT 


Premium gasoline production has been boosted 
20¢, from the same amount of oil charged 
since the Louisville Refining Company's new 
Catalytic Cracking Plant went on stream. 

The new plant uses Vogt Shell and Tube Heat 
Exchangers exclusively and they make a signift- 
cant contribution to the efficient and economic 
operations of this progressively modern refinery. 
Vogt Shell and Tube Heat Exchangers are 
available in many different types, with fixed or 
removable tube bundles, to meet the special 
problem and specific operating conditions of 
each installation. They are constructed from car 
bon and special steels to meet every temperature, 

ABOVE: View of ne pressure, or vacuum service requirement. 


ag Company WRITE FOR BULLETIN HE-6 


BELOW: Some of the many 
Shell and Iube Exchangers. 


Engineered and Licensed by 
UNIVERSAL O1L PRODUCTS CO 
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BRANCH OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, 


HENRY vOGT MACHINE CO. Louisville 10, Ky. ° CLEVELAND, ST. LOUIS, DALLAS, CHARLESTON, W. VA. 





goes in 
more furnaces 
because... 


Versatile B& W Kaocast can be molded quickly 
and easily with your own labor. It can also 
be cast directly in place or applied with 

a cement gun. This unique 3000 degree 
refractory castable has high resistance to 
spalling and slag attack, low volume change 


and negligible reheat shrinkage. Consult 


a B&W Refractories Engineer on your specific 


applications and see how B&W Kaocast can 


save money for you. 


B&W REFRACTORIES PRODUCTS —B&W Alimul Firebrick 


It cuts 
inventory 


Nose arches for oil heaters were 
formerly made with special shape 
of ordinary firebrick. Switching to 
quickly moldable Kaocast eliminated 
need for expensive special-shape 
inventory minimized delays. In 
addition, sick by side tests proved 
that Kaocast far outlasted the 


ordinary firebrick 


lt speeds 


. 
repaurs 

Kaocast was specified for the 
charging front of a torging furnace 
used to heat heavy pipe end The 
reason? Kaocast linings were 

faster give longer service 

be made when convenient and 


stored ‘til needed 


It lasts 
longer 


A chemical plant found that burner 
tile for a heating furnace made of 
an ordinary castable stood up only 
3 to 4 months. But Kaocast burnet 
tile stayed on the job 16 months 
and longer. Thousands of pounds of 
Kaocast have been used for this 
and many other applications in 


this plant. 


THe ®ae8acoc 
REFRAC To 
Otntna Orrices ‘6: 


B&W 80 Firebrick * B&W Junior Firebrick * B&W Insulating Firebrick 


B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS—Stationary & Marine Boilers and Component Equipment... 
Chemical Recovery Units . . . Seamless & Welded Tubes... Pulverizers... Fuel Burning Equipment... Pressure Vessels... Alloy Castings 





"NICHOLSON TRAPS 
PROVE THEMSELVES’ 


VHEMICAL COMPANY 


(Ret mae, Wnasees = 


". i. Nichols AT eee ay 


..in plant of one of Wianestasteloen & co 
Big 6 chemical firms 


The importance of improving 
heat transfer efficiency in today’s Ni 
"PS used j 1cholson 
great processing plants increases n our plant 
as the proportion of critical ap- 
plications grows and steam con- 
sumption mounts. The letter at of thesr>——~ ; 
p these are at +o traps, 
the right is from one of the Nicholson traps in us 
great chemical companies 7 our plant, 
, Our s 
which have adopted Nicholson creased 
traps. Another of them re- 
cently reported that Nicholson Yours very truly 
traps were installed at one jodie TD 2 
of their plants as part of a Aled 
campaign to promote econ- 
omical steam use. It resulted 
in a yearly saving of 
$500,000. See why an increasing number of lead- 
ing plants are standardizing on Nicholsons. 


Send for TRAP CATALOG 751 


This 32-page standard reference is complete 
with installation diagrams as well as charts and formulee 
for determining proper size of trap. 


W. H(NICHOLSON)& 


TRAPS - VALVES -FLOATS 
207 OREGON ST., WILKES-BARRE, PA. 


Sales and Engineering Offices in 58 Principal Cities 
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2 ~ can really help you! k 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 





THESE TWO EXAMPLES SHOW YOU 


What Nordstrom Means by “Lubricant 


TYPICAL NORDSTROM 
REFINERY APPLICATIONS 








Catalytic 
Polymerization 


Crude Topping and 
Vacuum Distillation 


Fluid Catalytic 
Cracking and Gas 
Recovery 


Distillate Recovery 
in Cycling Plants 


Duo-Sol Solvent 


Thermal Cracking 
Phenol Extraction 


Propane 
Deasphalting 


Cycloversion 
Delayed Coking 
Girbotol Process 
Propane Dewaxing 


Hydroforming 





Process 


Naphtha 
Polyforming 


Extraction 


Houdriflow Cata- 
lytic Cracking and 
Gas Recovery Solexol Process 


Light Ends Solvent Dewaxing 


Fractionating Thermal Reforming 
Nordstrom has compiled a series of 
specification sheets for each of these 
processes, showing recommended ma- 
terials, pressure classes, lubricants 
and valve figure numbers. Ask your 
Nordstrom sales engineer to review 
them with you. 


TYPICAL NORDSTROM 
FROCESS INDUSTRY 
APPLICATIONS 


Beverage Plants 


Rubber Plants 
Cement Plants Sewage Plants 
Chemical Plants Smelters and Mines 
Soap Factories 
Steel Mills 


Sugar Refineries 


Explosives 
Food Plants 
Gas Plants 
Ice and Synthetic Ammonic 
Refrigeration Synthetic Fibers 
Paint and Lacquer Synthetic Plastics 
Synthetic Rubber 


Tanneries 


Paper and Pulp 
Pharmaceuticals 
Textiles and Dyes 
Water Works 


Power and 
Nordstrom three-way Steam Plants 
Transflo valves on 


relief service at to : ; 
ry P The new Nordstrom Corrosion-Resist- 


ant Valve Bulletin V-217 will make 
it easy for you to fit the right valve 
to each service. Write for a copy, 
Rockwell Manufacturing Company, 
Pittsburgh 8, Pa., or ask your Nordstrom 
sales engineer. 


of propylene tower 
separating propylene 
from propane. 

















Goold in POSITIVE SHUT-OFF” 


Here are two typical Nordstrom valve 

process applications — one is a propylene 

tower, the other a dry hydrogen line. 
They illustrate an important point in 


specifying valves for process service . . . 


if really tight shut-off of hard-to-hold 
gases or fluids is important, no valve 
can do the job better than Nordstrom. 

Why? Because Nordstrom is the orig- 
inal lubricated plug valve. Nordstrom is 
the valve with the extra seal of plastic 
lubricant around the valve ports to check 
seepage of even the lightest, most pene- 
trating substances. 

That, of course, means greater safety, 
and greater economy, too, because when 
leakage is prevented, valve life is far 
longer. And most important, it means 
uninterrupted operation of continuous 
process units —no down-time for avoid- 
able valve repairs. 

The same lubricant that seals, also 
keeps the valve ready to operate in an 
emergency. 

Nordstrom valves are built in a wide 
range of sizes, pressures, special metals 
and body designs for the process indus- 
tries, including three-and four-way 
designs for batching, blending and 
switching. Rockwell Manufacturing 
Company, Pittsburgh 8, Pa. 


ROCKWELL Built 


Nordstrom Valves 
Lubricant-Sealed for Positive Shut-OF eie ceases 


steel Nordstrom valve 
on dry hydrogen sup- 
ply line on ammonia 





Product 
unit, 
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The Right Material... Expert Application 


First, Kaylo Heat Insulation is proved a better material— 


hydrous calcium silicate. Its light weight, strength, water- 
insolubility, low conductivity and wide temperature range 


give you extra advantages at no extra cost. 


Second, Kaylo distributors have the technical knowledge 
and experience to provide you with a complete insulating 
service. Their trained applicators are skilled craftsmen who 
do neat and efficient installation. 

To be sure of getting the most out of your insulating 
dollars for your next job, call the nearest Kaylo distributor. 
Chances are you can find him listed in the yellow pages of 


your phone book. If not contact us and we'll give you his name. 


WRITE FOR FREE BOOK—"Kaylo Heat Insulation.” 
Address: Dept. N-364, Qwens-illinois Glass Com 
pany, Kaylo Division, Toledo 1, Ohio. 


KAYLO ... first in calcium silicate 


...pioneered by OWENS {IP ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO—KAYLO SALES OFFICES: ATLANTA + CHICAGO * HOUSTON + NEW YORK © PHILADELPHIA + PITTSBURGH © ST. LOUIS 
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BRONZE, IRON, STEEL AND CORROSION-RESISTING VALVES 
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Solution to a typical Surge Problem 
in a Compressor Line Installation 


@ BEFORE 


Second stage dis 
charge before Sout 
ber installation 
Maximum peak 
pressure change 45 
Ib; nominal line 


pressure 450 Ib. 


Send for your copy of a typical Burgess-Manning 


Pulsation Survey and Analysis Report 


BURGESS-MANNING PULSATION SURVEY 








Burgess-Manning pulsation surveys are con 
duc ted by trained and fully expertens ed enyt- 
neers with electronic equipment including 
pressure pickup (transducer), amplifier, and 
oscillose« ope The pressure transduc er is coupled 
as close to the gas stream as possible and faith- 
fully reproduces in voltage the pressure changes 
in the pipe This voltage is conducted to a 
three stage amplifier and then to the oscillo- 
scope screen. Photographs are taken of the 
screen as a record of surge. Data is taken and 
recorded. Maximum peak pressure change is cal 
culated. Report is prepared. Recommendations 
are made that best solve your problems 











® FATIGUE 
LOW PLANT EFFICIEN 


CONSULT BURGESS-MANNING ENGINEERS 


Gas pulsation in compressor piping systems often 
results in excessive vibration and material fatigue. This, 
in turn, necessitates constant maintenance in piping and 
equipment resulting in lower over-all plant efhciency. 


Your compressor system pulsation problem can be 
solved by Burgess-Manning Company engineers. This 
division maintains a field service to make surveys and 
analyses of flow conditions in pressure piping. Trained 
engineers correlate this data for reference in making 
Burgess-Manning Gas and Air Line Snubber recom. 
mendations for new plants as well as for existing plants. 


Write for your copy of a typical case history in which 
Burgess-Manning engineers solved a tough problem. 


- ; i “ff 
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Typical application showing Burgess-Manning 
Cras and Air Line Snubbers installed on dis 4 


charge side of multuple-stage gas compressors Air Line Snubber. 


BURGESS-MANNING COMPANY 


1203 Dragon Street 


Chicago, Illinois 
REPRESENTATIVES: 


DALLAS, TEXAS 


Twtse 


Les Angeles e St. Lowis ° 





Burgess-Manning Gas & 


Libertyville, Illinois 
New York 


We put 30 years of work into this pin 


You've seen plenty of service pins. You may wear one yourself indicating five 


ten, twenty-five vears of service with your company 


But the pin you see illustrated here is a different kind of pin. We had it made 
to symbolize thirty years of special service not to any one company but to 
the entire petroleum industry. For it was just thirty years ago on February 
1923 that the first gallon of “Ethyl” gasoline was sold to a motorist and the 
long list of Ethyl services was started 

We believe this thirty vears of experience is one of the most important ingredi 
ents in Ethyl antiknock service. For while one pound of antiknock compound 
may be very much like another— its value to the refiner depends largely on how 
it is used. From the very beginning, Ethyl has had as its principal objective not 


(¢ fi ‘ n next page 





We put 30 years of work into this pin 


{ 


only the efhcient manufacture of product but the developme! t of services 


which would help our customers get the most out of that product 


Vhat’s why for example, Ethyl has carried out an intensive year-in, year-out 
idvertising and sales-promotion program to promote the premium-gasoline ma} 


ket. ‘That's why we set up the Ethyl Research Laboratories and a network of 


yasoline testing laboratories. That's why Ethyl pioneered a wide variety of pro 
truck and farm 


grams, not only in the passenger-car market, but in the bus 


tractor fields as well. That’s why Ethyl offers numerous safety services, dealer 


education programs and technological helps to refiners 
hese services are doubly valuable because the men who bring them to you 


have many years of personal experience. Many of our people wear service pins 


indicating five, ten and twenty-five years of working with Ethyl! for the petr 


leum industry 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


RESEARCH SUPPLY SERVICE TECHNICAL REPORTS 


SALES HELPS ROAD TESTING GASOLINE TESTING 





Fe } 


Or critical 
COTTOS IVE 
OT heat 


Con ditions 
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SPACEY IC™ NOGIIS DINING 


ill find PSC offers you this very real advantage in 
ing heat and corrosion problems. Being independent of 

metal producers, we regularly fabricate the complete 
list of alloys. As a result, when ordering welded tubing from 
PSC you can choose, from the complete list, the one alloy 
which will best meet your specific heat or corrosion 
condition. In contrast, seamless tubing is only available in 
certain alloys. From PSC you can also order tubing in 
any wall thickness. In many cases process piping can be 
lighter than |.P.S. standard. In some, only a light-wall type 
of construction is practic- 
able. In any case, why 
pay for heavy wall sec- 
tions if PSC tubing of 
money-saving light 
gauges will serve as 
well? Also tubing in 
any diameter or shape. 
Let us give you de- 
tails as to how PSC 


process piping can 


Send for 
Process Equipment 
CATALOG 52 


New standard reference. 


help solve your 


problems 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


i 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES 


ruary 





Complete 
Seating Contact! 


You know you've got it with... 


CHAPMAN 


Exclusive # «4 Check Valve 


ae 

Nothing can “unseat” the disc-ring of this valve from its drop-tight 
contact with the body-ring . . . because clearance at the hinge-pins 
means that this contact is complete. There is no sliding action, conse- 
quently no wear, no leakage. And the pivoted disc is cushioned to an 
easy, silent closing . . . without slam . . . in installations that don’t 
have unusual piping arrangements. 

What's more, hydraulic laboratory tests at a top engi- 
neering school prove that the specially designed disc 
and streamlined valve-body reduce head loss as 
much as 80° under conventional swing-type check 
valves. See the graphs of these tests . . . and illustra- 
tions of the unique construction features of Chap- 
man Tilting Disc Check Valves .. . in Catalog 
No. 30 (yours for the asking). Write. 


THE CHAPMAN VALVE MFG. CO. 
INDIAN ORCHARD, MASSACHUSETTS 





Cross-section of the Chapman Tilting- 
Disc Check Valve. A feature of the de- 
sign is that the disc seat lifts away from 
the body seat when opening, and drops 
into contact when closing, with no 


sliding or wearing of the seats 





“FACE” IT—FOR ADDED SUB-SURFACE TIME! 


More than twenty Airco Hardfacing rods are ready to 
help you beat today’s replacement delay. Full equipment 
protection with Airco Hardfacing Alloys... for new parts 
and old...keeps you free of cut-backs, or loss of 
day-to-day production. 


. roller bits... core 


Parts and tools — fishtail bits. 
heads... wall scraper blades.. stay 


on the job longer, even at peak production, their life 


. drag type bits 


extended many times with Airco Hardfacing Alloys. 


For further information, write today! 


TION MAGNOLIA COMPANY 


A Division of Air Reduction Company, Incorporated 

2405 Collingsworth Avenue, Houston 10, Texas 
Beaumont + Corpus Christi * Dallas + El Paso + Fort Worth + 
Oklahoma City * San Antonio * Shreveport + Tulsa * Wichita Falls 


at the frontiers of progress you'll find 
Gas Welding and Cutting Machines, Apparatus and Supplies Arc Welders, Electrodes and Accessories 
35 


Hobbs 


Southwestern Headquarters for Oxygen, Acetylene and Other Gases Carbide 


052 





The No. 2 Reason Why 
You Get a New Brand of Performance from 
etecTRONIC DYNAMASTER POTENTIOMETERS 











BRISTOL ELECTRONIC DYNAMASTERS are 
made in round- and strip-chart, sin- 
gle- and multiple-record recorders 


THE SYNCROVERTER INVERTER converts the d-c unbalance signal of a Dynamaster Poten- and air-operated and electric con- 


tiometer to an a-c signal which is amplified to operate the balancing mechanism. trollers (all types of control actions ), 
Two-pen and Program Control. 


THE BRISTOL SYNCROVERTER IS AN ENTIRELY NEW CONCEPT 
IN LOW-LEVEL INVERTERS 


Because of the superior characteristics of the Syn- @ Thermal emf’s at the inverter contacts are self- 
croverter Inverter: cancelling and thus have no effect on the accu- 
racy of the Dynamaster. 





@ Dynamaster Potentiometers are unaffected by 


vibration and shock. Write for Catalog P1245 for full data on the Dyna- 
@ Extremely high symmetry of switching action master. Address The Bristol Company, 111 Bris- 
eliminates errors due to a-c pickup in the leads. tol Road, Waterbury 20, Conn. 


The dependable fuidepotle 
of Snduily 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


¥ 





a7) KLEMP 
: Zp l) i! Soir Treads for Greater Safety 


‘Caister ining Reinforcement Mest fr Longe Life 


- (Below) DIAMOND RIVETED GRATING 

- serves for strong, cleon, non-slip, fireproof, 
ventiloted cotwalks, meztoanines, staurwoys 
and platforms, pretebricated to your most 
exacting specification. Shown here is o 
ee OM 


, = Klemp Metal Grating Corporation 


has been serving the needs of the Oil 
Companies for almost Half A Century 
During this time Klemp has produced (Below) NEW KLEMP KREST* WELDED 
and patented several spec ialized gratings, such as  eagpay ‘ye wpe — ee 
HEXTEEL® and FLOORSTEEL® reinforcement on the top side of the ber which gives this 
PO a a 
meshes for use in fractionating vessels for the Oil, teristics. Idea! for structure! foot wolks os 
Chemical and Petro-Chemical industries. well 6s ell other universe! uses 
KLEMP DIAMOND RIVETED and KLEMP 
KREST WELDED GRATINGS are consistently 
specified for stair treads, walkways, landings, 
tower stairs, catwalks, stairways and many other 
applications 
We are the only gratirg company to do all of 
our own work and we have complete fabricating 
facilities from complicated radial “set-ups”, down 
to simple runs. Our engineers have speni a lifetime 
in this business and their specialized experience 
is at your service. We solicit the opportunity to 
solve your most difficult grating problems 


Write for Klemp's two Below) Klemp Menvlectures Diamend Riv 

. -_ ided and Serrated Stoir Treods 
new, free, fully illustrate gored, We . 

y ted This Serroted Treod hes been developed 

technical catalogs, titled— especially for installations where unusvel 

, ) . . precovtions ore necessory to avoid occ 

KLEMP 4 ‘Grates dents resulting from grease, mud, snow, ete 


serving the Nation's 


Major Oil Companies 
KLEMP Open Steel 
Grating And Stair Treads 


‘ 4 P vu ; 





BS:B Climax 
Controls Factory 


You demand controls designed and engineered by men 
thoroughly familiar with your industry. You demand the 
manufacturer be stingy with his tolerance .. a stickler 
for exacting accuracy for you know that on such accuracy 
may depend your cost of operation—the safety of your 
equipment—the lives, even, of your people 
That’s why we know we're being complimented when so 
many precision minded industries rely so completely on 
BS&B Climax Control they trust our knowledge and 
above all, our care in manufacture. BS&B Climax engi 
neers protect this enviable reputation by constantly watch 
dogging the production of the Climax instrument that 
afeguards your control of pressures, temperatures, level 
and flow 
And safety is not the only benefit Climax Controls may 
give you. Wide awake industries have found that Climax 
valves, controls, regulators or relays can in many cases 
(a) eliminate manual operations, (b) vary, increase 
or multiply the functions of equipment, (c) supply addi 
tional safety factors, (d) reduce supervisory requirement 


-, 
+ 


Genet ontol Perfomance. 


Climax a 
enable us to turn out over 12,000 different 7 & a2 
& 


e assembly of various Climax Control 4 4 } 


“Peas-in-a-pod” Uniformity. A, 
duplicator reproduce ever 
template within .00] toler 
inner valve character 


Part of the modern and orderly Climax Controls 
factory . milling machines, deburring and grinding 
bench, drill presses and boring mill. Skilled and 
experienced operators contribute heavily to your 
control application where the name Climax appear 


Applying Craftsman’s touch to Mass Production 
I l 


; 


or economy, whicl passed 
Control are produced or 
for accuracy, whicl 
, a Climax Contr 
toucl Here a 


true bolt circl 


maller unit doe 


nicl lag. 


LACK, IVALLS & RYSON,. ING. / 
& Climax Controls Division Dept. 4-F2 


, : 7500 East 12th Street Kansas City 3, Missouri 
lig gi\\* 





NEW BALL VALVE 


gives you more of what you want in a valve 


Full round flow .. as full as if there were 
no Valve in the pipe at all. Handles fluids with mini- 
mum friction loss . . . without turbulence. 


Quick opening... Quick 


. 
closing ...even under full pressure. Needs only 
an easy quarter turn. 


Resists wear longer . . . chrome- 


plated floating bronze ball is extremely resistant to 
scratching, pitting, abrasion. 


Stays leakproof . . . When valve is in 
closed position, pressure of fluid automatically positions 
ball against synthetic rubber seat to form a tight seal. 


DISTRIBUTORS IN ALL PRINCIPAL CITIES 
APPROVED BY UNDERWRITERS’ LABORATORIES, INC, 





Among the many satisfied users of 
Rockwood Ball Valves are: 


Libbey-Owens-Ford Glass Company 
Revere Copper & Brass Incorporated 
Bird Machine Company 
Remington Rand, Inc. 

Hub Machine Company 
Daggett Chocolate Co. 

G. F. Heublein & Bro., Inc. 


— 











Send For Free Bulletin, “ 
Rockwood Ball Type Valves,” 
containing detailed information. 


ROCKWOOD BALL VALVES 
ROCKWOOD SPRINKLER COMPANY 
102 Harlow Street, 








Worcester 5, Mass. q 
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Now, with Thermo Electronic Control- 
lers, thermocouple and resistance bulb 
types, you can afford accurate, auto- 
matic temperature control on processes 
and equipment operating between 

100°F and 3000’ F. The two-position 
control action is continuous and high 
speed, only one part—a magnetic con- 
trol relay — moves positively when the 
process calls for a change of heat. Both 
types of controllers incorporate a null 
balance circuit for high measuring ac- 
curacy with an electronic control sys- 
tem for sensitivity and speed. Calibra- 


REQUIRE PRECISE TEMPERATURE CONTROL? 


Thermo 


Electronic 


TEMPERATURE 
CONTROLLERS 


provide 

NULL BALANCE ACCURACY 
ELECTRONIC SENSITIVITY 
AND SPEED 


AT LOW COST 


tion is guaranteed to within plus or 
minus % of 1% of full scale range. 
Bright signal lights indicate tempera- 
ture conditions and are clearly visible 
over wide angles and great distances. 
Outstanding features of Thermo 
Electronic Controllers are simplicity of 
design and sturdy and compact con- 
struction. They are easy to install, eco- 
nomical to operate, and require little 
maintenance. Severe vibration or me- 
chanical shock will not affect the meas- 
uring accuracy or control sensitivity. 


TELL US ABOUT YOUR TEMPERATURE CONTROL PROBLEM OR WRITE FOR 


Thermocouple Pyrometer Controller Bulletin 50 X 


Resistance Bulb Controller Bulletin 55 X 


OTHER 
THERMO 
ELECTRIC 


PRODUCTS 


Thermocouples 

Protection Tubes 

Quick Coupling Connectors 
Thermocouple and Extension Wires 
Resistance Bulbs 


Thermo Electric C0, Inc 


Connector Panels 


2 ee NEW JERSEY 








— feng-Lhating Stainless Steet 


reduces maintenance at Gulf’s Lube Oil 
Phenol Extraction Plant 


N job after job, Stainless Steel repeatedly has 

demonstrated its ability to reduce maintenance 
and resulting downtime through its excellent re- 
sistance to corrosion and other severe conditions 
so often encountered in the petroleum industry. 

For example, in the Lube Oil Phenol Extraction 
Plant (Multisol No. 3) at Gulf Oil Corporation's 
Port Arthur, Tex., operation, three specific installa- 
tions of Stainless Steel have played an important 
role in reducing over-all downtime. 


PHENOLIC WATER ACCUMULATOR 
is lined with Stainless Steel. 
The Stainless lining has lasted 
nine years—against two years 
for carbon steel —and is still in 
serviceable condition. 


OVER-ALL VIEW of Lube Oil 
Phenol Extraction Plant (Multi 
sol No. 3) at Gulf Oil Corpor- 
ation, Port Arthur, Tex. The 
phenol tower is in the center and 
the extract heating furnace at 
the right. Both are equipped 
with Stainless Steel. 


The phenolic water accumulator—handling a 
solution of 10°, phenol and some naphtha—is 
lined with Stainless Steel °4,” thick and 12” wide. 
It has been in service for nine years and remains 
in good condition, although carbon steel plates 
used previously blistered after two years of service. 
The vessel operates at a pressure of 5.0 psi and 
at 170°F. 

In the extract heating furnace, the last 16 tubes 
are Stainless Steel and have been in service for 7!» 
years without need for maintenance. Carbon steel 
tubes in these locations failed after 18 months of 
service. 

The drier section of the phenol tower itself is 
lined with Stainless Steel as a protection against 
rapid corrosion at tray level. 

There are many locations in your plant where 
the proper grade of Stainless Steel can help you 
maintain uninterrupted production. Our metal- 
lurgical and research personnel will be glad to 
assist you with recommendations. There is no obli 
gation, of course. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


WATIONAL TUBE DIVISION, PITTSBURGH + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


wrany Siw YORE 


U°S°S STAINLESS STEEL 


SHEETS STRIP PLATES BARS 


BILLETS PIPE TUBES WIRE 


SPECIAL SECTIONS 





UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 








Warn you have to make fast, 


accurate buying decisions, use the 
Refinery Catalog. Here’s the Refin- 


7 the = aelinine ing Industry’s universal equipment 


angle -e Caralon nc industry 
** __——_——a 


“Coma Gasoline ** guide . . . containing the inforia- 
—_ tion you need for adequate compari- 
sons of hundreds of different types 
of services and products. 

The new 20th (1953) edition 
contains complete catalog data of 
more than 300 manufacturers. No 
wonder Refinery Catalog is used as 
the preferred source of catalog in- 


formation among refinerymen all 


over the world. 


crv 
iss ass \ > 


Watch for this sign 
of Customer Service THE 


UNIVERSAL 


EFINERY =: 
GUIDE FOR 


REFINERY 
BUYERS 
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...a sign you can believe in 


| 


You are apt to see this sign anywhere 


It might be on a bulldozer “hogging out”’ a raw site for 
an oil refinery in Europe or the Near East; or on a 100 
ton distillation tower en route to South America, 
Canada, or the Orient; or on the control panel of a 


petrochemical plant on the Gulf Coast 


It might even be as close as the cover of an engineering 


study or job proposal lying on your own desk. 


For over 50 years it has been the mark of a project in 
capable hands. It stands firmly on a world-wide record 
—the designing, engineering and constructing of nearly 
700 units of all types for manufacturing the full range 
of petroleum products, and for making the world’s 


most-needed chemicals and petrochemicals. 


It’s a good sign to rely on when you buy complete, 


integrated engineering service for your next project. 


THE LUMMUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, N.Y. 


HOUSTON + CHICAGO + LONDON © PARIS © CARACAS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 


= 


COMPLETE REFINERY IN FRANCE. This is co portial view of 
Société Générale des Huiles de Pétrole's complete oil refinery at 
Dunkirk which alone makes available about 1% million gallons per 
day of o full range of petroleum products for French industrial 
and domestic uses. Practically all processing units in this refin- 
ery were designed, engineered and built by Lummus. 


COMPLETE REFINERY IN VENEZUELA—o project in which 
Lummus ployed a major role by designing ond engineering most 
of the processing units, ang constructing all of them. Covering 
3,150 acres, this refinery hondles 170,000 barrels per day of 
petroleum — almost one-half of Venezuela's total refining capacity. 
Owner: Shell Caribbean Petroleum Company. 


February, 1953—A Gulf Publishing Company Publication 





| iew, showing 16 cells of 
new Foster Wheeler cooling 
tower erected on founda- 
tion of old tower. Portion 
of old tower, shown at right, 
cas replaced by cells of 


new fower 


Tailored to fit customer plant conditions ! 


ryviuk erecrion of this new 24 

| cell cooling tower on the 
sume foundation as the 56-cell 
tower which required replace- 
ment, without interruption in 
cooling capacity, ts another ex- 
ample of the ability of Foster 
Wheeler to tailor the job to con- 


ditions in the customer's plant 


lo assure a continuous supply 
of cooling water while the new 
tower was being built, 30 cells 
of the old tower were razed and 
the remaining 26 cells connected 
to two smaller existing towers by 
a temporary flume. The first 16 
cells of the new tower were then 
erected and put into operation 
in time to meet the oncoming 


summer heat load. The remain- 


der of the old tower was then 
removed and the balance of eight 
new cells erected. 

It is through such unusual 
types of installations that Foster 
Wheeler has gained the reputa- 
tion for engineering and = con- 


struction excellence. 


FEATURES OF THIS INSTALLATION: 


Combination cast iron and red 
brass distribution system, with 
720) special full coverage red 
brass upespray nozzle =. provides 
uniform water distribution ove 
a wide variation in water flow 
rates. Induced-draft fans with 
lo-foot stacks discharge tower 


Vapors ata hich velocity 60 ft 


FOSTER WHEELER CORPORATION, 165 BROADWAY, NEW YORK 6, NEW YORK 


FOSTER ) WHEELER 


above basin curb—reducing re- 
circulation to a minimum. 

The new tower requires 4320 
sq. ft. 
enough to allow for 


the addition of four 30 ft. by 36 


old tower 


ft. cells for future requirements, 


DESIGN CONDITIONS 

Capacity 48,000 U.S. gpm 
Inlet water temperature 120° F 
Outlet water temperature 85° F 
Wet bulb temperature 80° F 


Fa 





for quick-dried petroleum products 





you need Alcoa Activated Alumina 


The petroleum industry has learned to rely on Aleoa Activated 
Alumina for the quick, efficient dehydration of liquids, gases 
and vapors so essential in maintaining production schedules. 
Thoroughly proved, Aleoa Activated Alumina has had a long 
and successful history in the drying of propane . . . butane 

gasoline ... distillate ... residue gas . . . and scores of other 
petroleum products. Its desiccating properties have been equally 
effective in protecting finished oils from water contamination 


and in maintaining continuously-dry instrument air. 


Commercially pure, Aleoa Activated Alumina has outstanding 


peated cycles of saturation and reactivation. Does not soften, 
swell or disintegrate in liquid water. Alcoa Activated Alumina ALUMINAS and FLUORIDES 


is non-corrosive and practically iron-free. @ cee eee eee re ee 
a winvuws ® t i 5 
e a cara atl 


Aleoa Activated Alumina dries to lower dew points than any en eae 
other commercial desiccant. Moreover it adsorbs certain gases 
from gaseous mixtures and serves as a catalyst and catalyst 
carrier. If you are not already enjoving the economies it offers, 


write to: 


Anuminum Compasxy or Amertca «© Cuewicats Divisio, 
717-8 Aleoa Building, Pittsburgh 19, Pa. 








Recently, Zallea was given the 


assignment of developing a group 
of 48-inch expansion joints for 
flight propulsion test facilities on 
a classified defense project. The 
rigid technical specifications of 
this advanced application required 
“tailor-made” units for the job, 
so Zallea engineers analyzed the 
problem and designed the unusual 
looking joint pictured above 

the first of its kind. Actually, it is 
a Balanced Pressure, Universal 


Self-equalizing expansion joint, 


Zallea 


engineers tn 1945, operating at 


originally developed by 


165 pst and incor porating internal 











stainless steel turning vanes to 
provide d smooth flow ot Bases 
through the right angle bend. The 


axial and 1.27 


unit absorbs 4 
lateral movements through a tem 
perature range from —100° F. to 
+ 650° F. No anchors are required 
since this arrangement neutralizes 
end thrust developed by inter- 


nal pressures. 


This example is representative of 
our ability to cope with the most 
difhcult expansion joint problems 
It is our business to specialize in 
the design and manufacture of one 
product only—expansion joints— 


and over the vears we have learned 


lor detailed information on 


Zallea Expansion Joints and services 


how to solve the “tough ones” 
effectively and quickly. 


Zallea Expansion Joints are avail- 
able in diameters from 3 inches to 
40 feet...for temperatures from 
sub-zero to 1600° F.... for pres- 
sures from vacuum to 400 psi in 
standard designs, and up to 2,000 


psi in svecial designs. 
: f 


The next time you are faced with 
an expansion problem, get in 
touch with us. We will be glad to 
survey vour situation and recom 
mend the most practical and eco- 
nomical solution. Zallea Brothers, 
890 Locust Street, Wilmington 


99, Delaware. 


write today for a free copy of Bulletin 351. 























WORLD'S LARGEST MANUFACTURERS OF EXPA 


Petroleum Refiner—V ol. 32, 





Gace 
PERMITS 
%" VARIATION IN 
CENTER-TO-CENTER 
OF 
VESSEL TAPPING 





PATENT APPLIED FOR 


Another PENBERTHY First 


OTHER 
PENBERTHY PRODUCTS 


PENBERTHY TRANSPARENT GAGE 


Used to observe color and density of liquids under high pres- 
sures and/or temperatures. Exceptionally sturdy construction 

liquid chamber machined from solid block of metal. Ask 
for Catalog 35 


PENBERTHY 
CYCLING JET 
PUMPS 


Automatically operated by 
aif, gas or steam pressure 

Will pump without 
Clogging any liquid that will 
flow through pipes. Ask for 
Bulletin 503 


PENBERTHY 
“Floating Shank” 


Sat ae 


Gage nan ee 


A feature available only on Penberthy 
drop forged steel (and alloy) gage valves, 
the "floating shank" automatically com- 
pensates for as much as %” variation in 
the center-to-center distance of the vessel 
tapping. This saves time and cuts the 
cost of gage installation . . . eliminates 
stresses often induced during mounting. 
Penberthy "floating shank" is available 
at slight additional cost. It will pay you 
well to specify ‘floating shank"’ on your 


next gage order. 


PENBERTHY 
EJECTORS 


A simple jet pump operated by air, water 
or steam. Needs no lubrication will 
not get out of order. Made in wide variety 
of materials and special units developed 
to meet unusual conditions. Ask for 


Bulletin 512 


PENBERTHY INJECTOR COMPANY 


DIVISION OF THE BUFFALO-ECLIPSE CORPORATION 


DETROIT 2, MICHIGAN 


Established 1886 


A Gulf Publishing Company Publication 


Canadian Plant, Windsor, Ontario 





MARLEY 


OOLERS. 





CP S4Ri 
Maintaining correct process temperatures in all kinds of weather . . . 
that is the job DriCooler air cooled heat exchangers are engineered to do 
and they do it! How well they do it is best attested by the experience of 
DriCooler operators in the Northwest and other sections of the country 


“ here sub-zero temperatures are common. 


These operators know that DriCoolers in their plants are engineered 
for any conditions the elements offer. They know that at 30 and 40 de- 
grees below zero there will be no days or nights of intense effort to keep 
plants running in spite of frozen tube sections, fan icing or other winter- 
caused difficulties. All have full confidence that their plants will go on 
delivering gas or electricity in a smooth routine manner because they 
have the benefit of Marley's bro ad experience in designing DriCoolers to 
meet frigid conditions. 


Marley engineering gives as much consideration to low temperatures 
as to high temperatures. Marley uses (and uses correctly) the most mod- 
ern techniques to aid the operator in maintaining design temperatures 
the year round. DriCooler induced draft design protects tube sections by 
placing them below the plenum chamber where they are not exposed. 
It keeps the fan in the warm air stream where it cannot accumulate ice. Tit Ther 
Add to this the control of intake air by easy rolling steel doors or by ttt Ht 
multi-vane shutters and you have the one air cooled heat exchanger that 


knows no climatic barriers . . . you have the Marley DriCooler. Write for a copy of this bro- 

: chure. it gives very complete 
information on application of 
DriCoolers in YOUR business. 


Address Department DC2. 


The Marley Company 


Kansas City 5, Missouri 


: 





Fig. 1, Serce type 24-30 self-contained, 
pilot-operated Temperoture Regulators on 
bulk storage tanks. One of 13 installations 
mode at Shell Oil Co., Seworen, WH. J 
Remote electric pilet on main volve. Serco 
float-thermostatic trap drains the heater 
coil, 

1° SARCO TYPE 24-30 


TEMPERATURE 
REGUL ATOR 


5° BaRco 

06H va.ve 
“or Fr On 

DURING DISCHARGE 2 


Wana 


@> oven eno 
SUCTION we ATER 


<sanco STRAINER 





y Ls 
TEMPER aTuRE 
CONTROLLER 
“Sarco TYPE FTW 
FLOAT THERMODYNAMIC 
TRae 


@ Fig. 2, Sarco TR-21 self-operated Temper 
ature Regulater on suction heater of fuel 
oi! storage tank. Sarco Ne. 9 balanced 
pressure thermostatic steam traps drain 
the heater coil and drip the steam supply 





R-2) 
TEMPERATURE 

REGULATOR 
\ 


Sarco 


SARCO BTRAINER 
STRAINER 











Sarco self-ope: 
ated Temperature 
Regulator, type 
TR-21, sizes Y,” to 
8”, for low pres 
@ SUCTION HEATERS, as widely sure steam 
used to bring heavy fuel oil in bulk storage to 
pumping temperature, require fast acting temperature control. All 
the controlling must be done while the oil is drawn off through J 
the heater. : can 
The control valve must be of the dead-end, tight shutoff type to 
prevent running away of the temperature when no oil is pumped out. 
Sarco self-contained, pilot operated regulator, type 24-30, ( Fig. 1) 
meets these requirements perfectly and will hold delivered fluid Sarco pilot-oper 
temperature constant within close limits. ated Temperature 
Fig. 2 is a simplified hook-up for low pressure steam, using self- vey tah ee 
operated regulator, type TR-21 pint pha Drag nto 
Send for a Questionnaire or write for Catalog 600-14, to Sarco high steom pres 


Company, Inc., Empire State Bldg., New York 1, N. Y. Branches in sure. Ss 








principal cities. Sarco Canada Ltd., Toronto 8, Ont. 


A Sarco pipeline ? 
strainer should be 


ohead of every 
saves steam regulotor to keep 
out dirt and scale 


improves product quality and output 
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'1371)13;9 Mil has (101 ways\to save money 


When the yearly cost of replacement parts for 
101 steam turbines averages only 1.6% of the 
initial investment, you are saving money .. . 
and plenty of it. 

This amazing record was established by Terry 
turbines at a large refinery on the Atlantic 
coast. The percentage figure was determined 
by means of an accurate tabulation of the cost 
of replacement parts required over a two-year 
period. 

These 101 Terry machines provide a good 
cross section of the various types of small and 
medium-size turbines made by the company. 
Ranging in size from 10 to 1200 horsepower, 


they include single and multistage axial flow 
designs as well as the famous Terry solid-wheel 
turbine. 

Such outstanding performance records are 
not at all unusual for Terry turbines. The 
thousands and thousands of these machines 
installed in refineries throughout the world 
provide an accurate yardstick for measuring 
turbine reliability. 

Send for illustrated bulletins. No. S-116 
describes the many advantages of the Terry 
solid-wheel turbine. For multi-stage turbines, 
ask for a copy of Bulletin S-146. 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 
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BARNES | 


e- Engineers” 


A NATURAL GASOLINE PLANT 


lide Water Associated 
Oil Company's natural gasoline 
plant at Ventura, California 


1) ... 4 substantial increase in propane recovery. 


...and provides 


the customer with ... a higher purity of the propane. 


these advantages ..a reduction in operating cost, 


This “re-engineering” job recently completed for the Tide Water 
Associated Oil Co. is typical of the custom engineering Barnes offers the 
petroleum industry. In this particular case an existing plant formed the basis 
for operations. New plant equipment was installed and procedure recom- 
mendations were made which resulted in an increase in plant efficiency 
BUILD WITH BARNES and throughput. 

With a record for getting things done quickly and smoothly Barnes 
is called upon by leading oil companies for all types of jobs. Whether it's 
from Start moving a complete refinery from one side of the world to the other, or the 
designing, engineering and construction of a specific plant in the petroleum 
or petrochemical field, or the “re-engineering” of an existing plant... you 

to Finish can depend on the Barnes organization from start to finish! 
Investigate our services for your next project. There is no obligation. 


A COMPLETE SERVICE 
IN DESIGN, ENGINEERING 
AND CONSTRUCTION 
FOR THE PETROLEUM AND 


PETROCHEMICAL INDUSTRIES 
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SAFEGUARDED AGAINST CORROSION... 


Fillrut Seoled 


CONSOLIDATED tei:r VALVES 


CORROSIVE LIQUIDS OR GASES cannot attack the spring 
and guiding surfaces between the disc guide and disc in these 
Consolidated Safety Relief Valves. The BELLOWS SEAL 
encloses them in an armor of stainless steel protects these 


vital parts against corrosion — assures continuous, depend- 











able valve operation. Because the bellows is long and soft, 


you can be certain of optimum performance of the valve BELLOWS SEAL 


in ervice 





Seals OUT Corrosion 


AIS! TYPE 316 STAINLESS STEEL is used in the standard Seals IN 
bellows of these valves. If the corrosion-resistance of another Dependable Service 











material is better suited to your process, and a bellows can 





be fabricated from it, we will let you know the cost of 


valves of such construction upon request 





VARIABLE BACK PRESSURE SERVICE permissible for 


sellows Sealed valves, provided gauge back pressure varia- 





tions do not exceed 15°) of the gauge set pre ire. In such 
applications, the set pressure and blowdown are constant, 
within practical limits, when the valve is subjected to varia- 


tions in downstream pressure 


BELLOWS SEALED Consolidated Safety Relief Valves have 


every other superior design and construction feature to 





assure continuous, economical performance at their rated 
capacities. Get all the facts about their quality and “‘safety- 


first’ dependability 
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CONSOLIDATED =c..-- VALVES 


oaaes A product of MANNING, MAXWELL & MOORE, INC. ruisa. oKiaHoma 
MAKERS OF ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES AMERICAN’ INDUSTRIAL INSTRUMENTS HANCOCK 
VALVES, ‘ASHCROFT’ GAUGES. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND 
OTHER LIFTING SPECIALTIES 
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KEY-KAST 


Alloy Steel Welding Pipe FLANGES — oily 2: 


v 


all shapes 


sizes 
schedules 


Key-Kast welding 
fittings...the strongest 
part of any piping 
system! 


P.O. 


a Pa 


ENGINEERED FOR LONGER LIFE! 


Controlled quality ... through rigid metallurgical control... 
produced, inspected and tested in one plant. 


A.S.M.E., A.S.T.M., A.S.A. code. 
Low and intermediate alloys and various stainless steels. 
Lower unit cost... plus prompt deliveries. 


Machined surface. 


Greater wall thickness through- 
out — for increased structural 
strength. 





e— 


Extra thickness in critical areas 
—for greater allowance against 
corrosion and erosion. 








Since 1916 manufacturers and developers of 


products for high temperatures and pressures 


BOX 494-— EASY ST. LOUIS, tLLINnOoTS 


DISTRICT OFFICES: NEW YORK « CLEVELAND 
CHICAGO e¢ TULSA « TON @ LOS ANGELES 
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for low-cost suction pressures 


EVACUATE BY STEAM 


with 


AAAs . 


NN 
aN 
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Where processes call for vacuum pressures down to 50 microns 
(.002” Hg abs), the I-R Steam Jet Ejector can generally make 
important savings in first cost, installation, operation and 
maintenance. 

The steam jet ejector is the ultimate in mechanical simplicity, 
consisting of only three basic parts—a steam nozzle, a suction 
chamber and a venturi-shaped diffuser. There are no moving 
parts to wear out or require lubrication—no vibration—nothing 
to adjust or replace. Little or no foundation is required and 
space requirements are very moderate. 

Ingersoll-Rand can supply Steam Jet Ejectors, designed for any 
capacity requirements within their vacuum pressure range. They 
will handle wet or dry mixtures of air, gases and vapors, and 
accidental entrainment of liquid will do no damage. I-R Ejectors 
are available in single-stage, two-stage, and multiple-stage de- 
signs—with pre-coolers, intercondensers and after condensers as 
required for any specific application. 

Remember, I-R engineers are specialists in vacuum-producing 
equipment—including both steam-jet ejectors and reciprocating 
vacuum pumps. Their recommendations for your vacuum equip- 
ment are therefore based solely on your own best interests. For 
further information, consult your nearest I-R representative. 


Or write for a free copy of Bulletin 9013A. 


11 BROADWAY, NEW YORK 4, N. Y 843-4 


Ing ersoll-Rand 


COMPRESSORS * AIR TOOLS + ROCK DRILLS * TURBO-BLOWERS 
CONDENSERS * CENTRIFUGAL PUMPS + DIESEL AND GAS ENGINES 
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@ for any valve application 


:Discs for the Honeywell Series 700 Valve include 
single and double*seated V-ported and contoured 
types, each with either linear or equal-percentage 

fod o¥-¥ ¢-Yoi (=) 01-16 (oxfam 0) AUE-EE- WB OTL ke bI-lel (0) dle) e tre) sore) elt ce) Mum TE 
rep colt belo ME- bole Move) Ot-}el-to MMMNNNE-T 0 Me (-1-)lo pelle ME COMB a-1¢- bbe! 
characteristics under severe service. The Honeywell 
Series 700 Valve comes in a full range of styles and 
sizes... has a// the features you look for in a fine 
valve. Write today for your copy of Bulletin 700-2. 
MINNEAPOLIS-HONEYWELL REGULATOR CO., Jndustrial 
Division, 1907 Windrim Avenue, Philadelphia 44, Pa. 


Honeywell 


Tout we Contiol 








H.P. pipe gaskets 
like these 


male 0 or 


by gasket 
specialists... 


FLARE TYPE GASKET WITH BELLOWS ACTION 


— 


PROFILE GASKET 


SOLID FLARE TYPE GASKET 


V-TITE GASKET 


OVAL 


OCTAGONAL 


.».to save you both time and money 


When you need metallic gaskets for high pressure 


piping, put the job up to Johns-Manville Goetze 


Gasket specialists. You benefit in many ways: 


You get the exact gaskets you need for maximum 
efficiency under your operating conditions, tailor 
made to fit your equipment. You get the savings 
in cost made possible by intensive specialization 
and modern production tooling. And you get the 
full benefit of over sixty years’ experience in de 
signing specialized metallic gaskets for industry's 


most complex sealing requirements. 


Typical styles of Johns-Manville Goetze Gaskets 
that have been made to order for high pressure 


Johns-Manville 


piping service are shown above. The flare type 
gasket with bellows action and the solid flare type 
are particularly suited for pressures above 5000 psi; 
the profile and V-Tite gaskets are generally used 
for lower pressures. Each of these is fabricated to 
extremely close tolerances. Other styles can be 
made to any desired cross section to meet your 
individual requirements. 


For more information about Johns-Manville 
Goetze Gaskets, write for your copy of Catalog 
PK-35A. Or send us your drawing or template for 
an immediate quotation. Address: Johns-Manville, 
Box 60, New York 16, N. Y. 


GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 
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BEAIRD 


CAST STEEL FLANGES 


Like Beaird cast steel fittings, 
Beaird flanges are designed and 
manufactured for easy installation 
and minimum maintenance, Full 
machining of all surfaces; correct 
flange circumferences; true outside 

diameter at welding necks; accurate 
spacing of bolt holes — these speed 
installation and assure alignment of 

bores. Gasket replacement is reduced by 

backfacing flanges, permitting bolts to 

be tightened evenly, and holding gasket 

firmly against phonographic grooves of 

flange faces. 
Throughout the United States and in several 
foreign countries you will find Beaird flanged 
fittings which have been in service ten to twenty 
vears. Their exceptionally high quality and superior 
appearance have made Beaird fittings the choice of major 
petroleum and chemical companies. 


Beaird cast steel flanges are made in sizes from 16” O.D. to 63” O.D. They 


conform to ASTM A216-WCA and ASA B16e,1939 


Let us quote you on your requirements for large flanges 


THE J. B. BEAIRD COMPANY, INC. Shreveport, Louisiana 


pressuee 
eule STORAGE 





A Logical Way to 
CURE 


Salt-water 
CORROSION TROUBLES 


Here's how TIDE WATER ASSOCIATED OIL 
COMPANY uses the cure... 


Existing tubes in the majority of 
exchangers cooled by salt water are being 
replaced with 70-30 cupro-nickel alloy tubing 


During World War II cupro-nickel 
condenser tubes were reserved exclusively for 
naval vessels and tankers, but in 1947 TIDE 
WATER began to make sizeable replacements 

. using large quantities of Anaconda Super 
Nickel 702 tubing produced by THE AMERICAN 
Brass COMPANY, Waterbury, Conn. 


Thin walls of this strong tough alloy resist 
corrosive and erosive attacks from various 
cooling media, including polluted, silt-laden 


waters of harbors and estuaries. 


Along with ability to withstand a wide 
variety of corrosive agents, the 70-30 cupro- 
nickel tubing provides outstanding resistance 
to pitting and stress corrosion cracking. 
Moreover, with cupro-nickel, there is no 
danger of dezincification. 

Wherever heat-transfer capacity is a factor 

. where wall thickness allows but little 


tolerance for effects of corrosion and erosion. 


70-30 CUPRO-NICKEL 
TUBING keeps heat-transfer 
capacity up by keeping corrosion 
down. TIDE WATER ASSOCIATED 
O11 COMPANY, Bayonne, N. J., 
utilizes large quantities of this 
alloy in the form of AMERICAN 
BRASS COMPANY'S Anaconda 
Super Nickel 702 tubes. This 
tubing gives TIDE WATER 
excellent service in heat 
exchangers subject to the highly 
corrosive salt water from the 
Bayonne Harbor as coolant 


specify 70-30 cupro-nickel tubes. They 
eliminate those hidden taxes on profits 
represented by maintenance and replacement 
expense, loss of heat transfer capacity and 
interruptions of operation resulting from 
corrosion. 


Cupro-nickel is produced in tubing, rod, 
strip, wire and sheet, and also in cast form. We 
shall be glad to give you additional 
information about these versatile alloys and 
help you select the one best suited to your 
requirements. Write us today. 

At the present time, nickel is available for 
end uses in defense and defense supporting 
industries. The remainder of the supply 
is available for some civilian applications 
and governmental 


stockpiling. 


THE INTERNATIONAL NICKEL COMPANY, INC. wew'vorx’s. 1 
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Main steam piping at Salem Harbor Station of 
New England Power, 1000° F and 1450 psi, sup 
ported by Grinnell Constant Support Hangers. 


Problem: 


PIPING THAT GROWS... 


Solution: 


GRINNELL ENGINEERED HANGERS 


Eight .. . nine . ten inches of thermal Complete ‘‘start-to-finish”’ production facili 

deflection! That's not a bit uncommon in ties—including research, design, manufactur 

today’s high temperature, high pressure ing, engineering and field service 

systems. Very hard-to-come-by, though, is @ Practical experience in every type of piping 
the skill necessary for dealing successfully gained during the past 100 years 

with suspension problems resulting from @ Coast to coast distribution—enabling ‘“‘out of 
‘‘piping that grows’’ stock"’ purchases, anywhere 

Grinnell is always ready to cooperate with 
engineers and architects in the preparation 


Large manufacturing facilities, expert 
technicians, and a lot of down-to-earth 
practical knowledge are needed. of pipe suspension specifications. Call 

Grinnell is America’s No. 1 supplier of | Grinnell for pipe hangers and supports. 
pipe hangers and supports, because Grinnell 
combines modern manufacturing with ex 
pert background knowledge gained during 
a century of piping specialization. Grinnell 
has developed hangers and supports for 
every piping need, from the simplest to the 
most complex. Grinnell, and Grinnell alone, 
can offer these advantages: 


GRINNELL MODEL L 
CONSTANT SUPPORTS 
Maintain full safety factor 
im high temperoture, high 
pr@gsure systems. 3 phys- 
ical sfeyctures accommodate 
moximu™ travel require- 
ment of B42, 5 and 10 
inches; 16 si®@s collectively 
cover numer@ys load 


GRINNELL PRE-ENGI- 
NEERED SPRING HANG- 
ERS — maximum variation 
in supporting force per 
Ya of deflection is 10'/A 

of rated capacity — in oll 
sizes. 16 sizes available 
from stock——load range 


from 74 Ibs. to 9000 Ibs. 


ranges between | 41. and 
19,530 Ibs. 


GRINNELL VIBRATION™CONTROL AND SWAY 
BRACES— dampen vibrationoppose pipe sway 
and absorb shock. 3 sizes give full deflection forces 
from 200 to 1800 Ibs.; have initial pretempressed 
spring forces from 50 to 450 Ibs. respectively. 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings °* welding fittings ° engineered pipe hangers and supports °* Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
Grinnell automatic sprinkler fire protection systems ° 


industrial supplies e Amco air conditioning systems 
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IN SOFTBALL MANUFACTURE the most troublesome prob- 
* lem was to obtain absolute uniformity in the kapok core 

These determined hardne " density and hape of the finished 
ball H. Harwood & Son . Ine , of Natick, Ma solved thi 
problem by molding the cores under hydraulic pressure at 
closely controlled high temperature. Two inexpensive 
THERMOSWITCH units per mold provide the needed 
temperature control at low cost. 


; 


THIS 1S IT the Fenwal THERMOSWITCH control is 

* simple compact shell contracts or expands instantly 

with temperature changes, opening or closing electrical con 

tacts. Adjustable and highly resistant to shock and vibra- 

tion. Fenwal THERMOSWITCH units are solving tempera- 

ture control problems and improving production throughout 
all industry. 


TAKING THE STRETCH and shrink out of Nylon fish line 

* posed a big problem. It can only be done under high heat. 
One manufacturer was quoted $18,000 for complicated con- 
trol equipment. Instead and very successfully — he 
tretches the line in a heated die, temperature-controlled by a 


Fenwal THERMOSWITCH. Cost, less than $25! 


SEND FOR THIS NEW CATALOG for complete explanation 
*of the unique THERMOSWITCH unit. Also ask for 
more detailed, illustrated discussions of the problems above. 
Fenwal engineers will be glad to help you solve your tempera- 
ture control problems involving heat, humidity, radiant heat, 
pressure and other variables. Write Fenwal Incorporated, 
102 Pleasant Street, Ashiand, Massachusetts. 


THERMOSWITCH 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 





; =, 
OUT OF SIGHT, 
_OUT OF MIND: 
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@ In installations like these, often more swage nipples and 
bull plugs are used underground than above. When Larkin 
fittings are specified, they can be buried and forgotten because 
they are well protected against corrosion and have a generous 
safety factor. Thousands have given satisfactory service for 
years in underground hook ups. 

Larkin Swage Nipples and Bull Plugs are Zincoted inside 
and out to protect against corrosion; they are of seamless and 
weldless construction and made of quality steel. They have 
square faced ends and accurate threads, with a bevel for easy 
starting. 

Underground or above, wherever swage nipples and bull 
plugs are needed, your best buy is Larkin. You'll find every size 


and style you need ". . . Through Your Supply Store." 


LARKIN PACKER CO., INC. 
ST. LOUIS, MO. 


.. Through Your Supply Store 





Now you can have 
GREATER PIPE LINE MOTION CONTROL 
IN A MORE COMPACT, LESS COSTLY 

EXPANSION JOINT! 


Flexonic 
* LZ 


Continuing research and development at 

Flexonics Corporation have now made it pos- 
sible to offer design improvements in Flexon 
Expansion Joints that provide three basic 
advantages 

1. The face-to-face (over-all) dimension of a joint 
to handle a given amount of expansion 

has been reduced 

». The reduction in size results in a lower 
expansion point Cost to handle a given amount 

oft motion 

4. Exhaustive tests prove that these joints provide a 
maximum of motion commensurate with optimum life 


Co iple d with such acce pote d advantage Sas com 
pactness, case of installation and freedom trom 
maintenance, these additional advantages make Flexon 
Expansion Joints the most satisfactory method otf 
controlling pipe line motion for the majority of 
installations 

( omplete specifications are given in the new Flexon 
Expansion Joint Bulletin. Check this data before you 
select or specify expansion joints for your plant 
\ rite tor vour copy, today 








Flexen 


CMH products that Metols 
have served industry Bellows 


for 


over 


identifies 


50 yeors 


Expansion 


THREE TYPES AVAILABLE 


FREE FLEXING—Available in sizes from 3° 
through 48” 1D. in copper or stainless 
steel Suitable for pressures to 30 psi, tem 
perotures from minus 100 F. to 800'F 


CONTROLLED FLEXING—{I Illustrated above) 
Available in sizes from 3” through 48” 1D 
in copper or stainless steel. Suitable for 
pressures to 300 psi, temperatures from 
minus 100 F. to 800 'F 


FLEXONIFLEX—Integral ring type Available 
n sizes from pipe through 6” pipe 
table for pressures to 5500 psi, temper 


tures from minus 400 F. to 160 f 


EXPANSION JOINT DIVISION 


Oporalion 1361 S$. THIRD AVENUE - MAYWOOD, ILLINOIS 
FORMERLY CHICAGO METAL HOSE CORPORATION 


Monviacturers of Convoluted and Corrugated Flexible Metal Hose in o Variety of 
Piping Systems + Stoiniess Steel ond Brass 
Flexible Metal Conduit and Armor 


in Coneda: Flexonics Corporation of Canada, itd., Brampton, Ontario 


Assemblies of These Components 








hd 
_— — © 
i ys 
= 
. 7 
/ 
—_ 
. 
“ 





COMPLETE LINES OF IRON VALVES AND PIPE FITTINGS 


are manufactured by Walworth in a variety of 


types, pressure ratings, sizes, and patterns for 
general industrial uve. 

Walworth also manufactures complete lines 
f valves (including Lubricated Plug Valves 


and pipe fittings made of steel, bronze, and spe- 


0 


cial alloys. 

These valves and pipe fittings, plus Walworth- 
made pipe wrenches total approximately 50,000 
items and are sold through distributors in prin- 
cipal centers throughout the world 

Walworth engineers will be glad to help you 
with your problems. For further information 
call your local distributor, nearest Walworth 
sales office, or write to Walworth Con \ 
General Offices, 60 East 42nd Street, N 


17. New Vork. 











Iron valves in gate, globe, angle, check, and lubricated plug types are 
manufactured by Walworth. Illustrated is a sectional view of a Walworth 
No. 726F Standard Iron Body, Bronze Mounted, Wedge Gate Valve with 
< 


flanged ends. This line of valves is available in sizes 2 to 30 inches. Similor 


valves of All-lron type are also available 


WALWORTH 


Manufacturers since 1842 


valves... pipe fittings . . . pipe wrenches 


60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 





FREE CHASE BOOK 





ense i heot exch er tubes 


Chase Brass & Copper Co, Dept. PR253 


Waterbury 20, Conn 


Nome 
Position 
Firm 
Street 


State 


City 


Shy Good-bye to Tube troubles! 


CHASE ANTIMONIAL ADMIRALTY 


ep 


because there's 


Lon 


enough 


lasting 
antimony to resist 


dezincification. 


Long 


antimony does not affect the 


l/astine because the 
grain structure of the metal— 
wont weaken the tube 


Lon 


of rests 


fasting because years 


and actual use have 


proved that the right amount 


fentec 


do 


of antimony increases the life 


of the tube 


So before you replace heat 


exchanger tubes ask about 


Chase Antimonial Admiralty. 


CHASE WAREHOUSE STOCKS 

NEW YORK BALTIMORI 
NEW ORLEANS, LOy ANGEL 95 
also carried by— 
Vinion Supply Co., 
Standard Brass & Mfg. Co., Houston 


Tulsa; 


*U. S. Pat. Ne 61,921 


(“hase Pp: BRASS & COPPER 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


for Brass & Coppe 


Kansas 


M iwaukee 
M nneapolis 


Newark 


New Orieans 


los Angeles 


San Francisco 
Seattle 
Waterbury 


New York 
Ph ladeiphia 
Pittsburgh 
Providence 
Rochester? 
St. Lows 


(Tsales 
office only 











EXCHANGERS 


At the Diamond M-Sharon Ridge ea processing plant nm Scurry 
nty. West Texas. most of the heat from gas compressed in 
lave is dis ipated directly to the air in the SOLO-ATRI 

hown above. Other SOLO-AIRE units are employed in thi 

or oil coolin wid vas condensing. still overhead con 
propane and butane condensing, and jacket water cooling 

is and many other plants in water-scarce West Texa Hudsor 
SOLO-ATRE units have established their reputation for depend 


ible. trouble-free operation 


Bulletins on HUDSON 
fe) Medi ise) fF la: 
cooling equipment 


mailed upon request. ENGINEERING CORPORATION 


FAIRVIEW STATION ® HOUSTON, TEXAS 
2,508,517 — 2,508,518 — 2,562,785 and other patents pending 


oe, 


Manufactured under one or more of the following U. S$. Patents 





For more than two decades HUDSON personnel have devel- 
oped equipment for heat recovery and hec? dissipation. 
Present day HUDSON cooling equipment has been evolved 
through the years by constant improvements in design and 
fabrication. 


? 


*rafe 
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Beauty and utility have been successfully combined in the 
HUDSON rP” design. These Pop Performance cooling 
towers embodying new but proven advancements in watet 
cooling design. result in lower installation and operating 


costs for a given guaranteed performance 


»)-AIRE EXCHAP 

HUDSON Solo-aire exchangers for jacket water cooling. ea 
coolin 4 steam conden mv and hydroc irbon ‘ por conde tls 
ing have found wide use. particularly where suitable cooling 
water 1 impossible or expensive to obtain. Even where ade 
quate quality and quantity of water | ivailable there are 
conditions under which these units have marked advantages 
over alternative cooling methods. Desiens are available for 


pressures up to 5.000 pound per square ineh 


COMBIN-AIRE UNITS 
By combining in one structure Solo-aire units with a cool 
ing tower, HUDSON originated the Combin-aire unit. In hot 
weather tir before use in the Solo-aire unit is contacted 
with water to reduce both air and water temperature In 
cold we ither water use is unnecessary This device makes 
pos ible the use of air for low temperature cooling. allows 
use of untreated water. minimizes water con umption and 


results in capital and operating saving 


AUTO-VARIABLE PITCH FANS 
The latest in a lone list of Hudson innovations. The auto 
variable pitch fan controls cooler outlet temperature 
through automatic change in fan blade pitch which in turn 
changes air volume across cooler tubes. Outlet temperature 
is closely controlled, and in a typical case horse power cor 
sumption over the vear is reduced seventy percent as com 


pared with fixed pitch fan operation 


s 


TMOSPHERIC SE¢ 
These units are for use where water serve as cooling 
medium. They mav be mounted vertically or horizontally 


under cooling tower or submerged in water 


UNDIVIDED RESPONSIBILITY —Complete integration of facilities 
in selection, design and manufacture of cooling towers 
water cooled atmospheric sections, and air cooled — | he Saeed 
exchangers results in cooling systems of minimum = Be 


first cost, minimum operating cost, and in undivided 
responsibility NG CORPORATION 


FAIRVIEW STATION ® HOUSTON, TEXAS 





How many chores does 


U.S. Rubber’s hose perform? 


Loading Bunker oil, Fthy! gasoline and 
regular gasoline through U.S. Rubber’s 
Amazon Dock Hose 





Pumper trailer with U.S. Rubber’s neo 
Here are but a few examples of the many installations prene-covered fire hose. Capacity is 500 
where “U.S.” hose is working daily on the docks and es 
throughout the entire refinery. You ll find it transporting 
oil, gasoline, washing down, thawing out, dissipating vola 


tile gases. You'll find it ready to fight fires and perform 








many other special jobs...in fact, there is a “U.S.” hose 
for every refinery need. Refinery men know that United 
States Rubber Company hose always exceeds the stand 
ards of safety boards and protective statutes. For complete 
hose information, write to address below. . 
U.S. Matchless 


PRODUCT OF Hose on a typic 
rack in a refin 





UNITED STATES RUBBER COMPAN Y 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 





from your Cat Crackers 


with YORKMESH 
Demisters... 


ae 


YORKMESH = Demisters 
separators mist elimi 
Petroleum Kneines 
er ral sim] I 
performance and 
capacities of catalytic 
Yorkmesh Demister 
remove substantially 
‘ it increased \ por 
oil then produced ha lo 
nd considerably reduces 
reduced metals content ac 
igh catalyst activity 
of higher oct 
Yorkmesh Demisters 


<uecessfully to Improve 





is ibsorbers. scrubbers 














OTTO H. YORK 


Co., Inc. 
. 67 Glenwood Place, East Orange, N. J. 





ome 10 fh olctine 


for FINNED CONDENSER TUBES e 


THAT GIVE YOU LONGER LIFE 
AT LOW-COST OPERATION 


biustrated above is a cut-away section of the unique Wolverine 
Trufin* showing the integral fin construction. 


Note that the fins are formed from the wall of the tube. They are 
one and the same metal. Because of this all-onespiece construction, 
the fins will withstand vibration and sudden temperature changes. 


The increased surface area provided by the smooth, clean surface 
of the fins allows liquids and gases to flow freely permitting the 
maximum in heat transfer efficiency. 


Trufin is available in a wide range of sizes and alloys to meet your 
particular corrosion problems. 
If you plan to attend the National Associa- 


tion of Corrosion Engineers Exposition, we'll 
be glad to have you visit our Booth ] 15-116. 


WOLVERINE TUBE DIVISION 


®t HECLA 


. @& £ 
~ AA L 


Manufacturers of Tubing Exclusively 
1431 CENTRAL AVENUE «© DETROIT 9, MICHIGAN 
aye aes 


Export Department, 13 E. 40th St., New York 16, N. Y. 





oréit \ 


VALV ES 


HERE’S WHY ORBIT VALVES ARE 
ESPECIALLY SUITED FOR LPG SERVICE 








Figure LP201-3 
2-in. Size 


ORBIT Forged Steel LPG 
VALVES are avatlable in sizes: 1”, 
1/2", 2", 2/2", 3’ and 4”, ASA Ratings 
beginning at 150 Ib., to and including 
2500 Ib. with Flanged and Screw Ends. 


Maximum Rated Working Temperature of 
these valves is 250 Fahrenheit. 


ORBIT Forged Steel VALVES are carried in © There is only 
one ORBIT 


stock by many supply stores. 


~ ORBIT VALVE COMPANY | 


TULSA, OKLA. 


P. O. BOX 699 


BRANCHES 
HOUSTON, TEXAS ODESSA, TEXAS CASPER, WYOMING 
407 Velasco 402 West County Rood 1323 East ‘‘C’’ Street 
(Servicing the Guif Coast) (Serving West Texas) (Serving the Rocky Mountain States 
and Canada) 





Letters 


Is This a Record Run? 
West 


Rotory Positive Gas Pumps 
5 cfm to 50,000 cfm 


CENTRIFUGAL BLOWERS AND EXHAUSTERS 
single and multi-stage units, in capaci- 
ties from 2,000 cfm to 100,000 cfm or 
higher, at maximum practical pressures. 


y Rotary Positive Blowers and Exhausters 
5 cfm to 50,000 cfm. 


Positive Displacement Meters 
4,000 cth to 1,000,000 cth 


Cycloidal Vacuum Pumps 
inert Gas Generators 500 cfm to 13,000 cfm. 
1,000 cth to 35,000 eth. 


WE (Shecialipe IN YOUR PROBLEMS 


OF MOVING GAS OR AIR! 


You may need to move a thimbleful of gas... or create a cyclone of 
whirling air. Whatever your problem, we've probably met some- 
thing close to it, in experience of almost a century of building 
such equipment. 

Another reason why we know so much about this job is that it’s 


all we do. Our customers range from the “giants of industry” to the 


RSVILLE 


neighborhood plant, both of whose pro- 


duction depends upon continuous, re- 
° ° . . 
liable, economical performance of air o0Ts 
d 
’ 


zh 
\ 
and gas handling units. Because we build . > 
the exclusive dual-ability line of Rotary 
Positive and Centrifugal Units, in a wide 
range of sizes, we offer a dual choice 
which permits completely unbiased rec- 
ommendations. 
So—if you have a problem today — or 
anticipate one a year or five years from 
now, we suggest you call upon the facil- 
ities of R-C Specialists. Write for bulle- 


tins on any specific equipment. 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC + 253 Crescent Ave * Connersville, Indiana 
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the easy-to-get-at handles on the out- 
board bearing member, and gives 
them a few turns. No wrenches! 

This withdraws the mixer shaft just 
enough to compress a Teflon gasket 
on the mixer end cap, within the tank 
—creating a positive, pressure-tight 
seal that makes repacking a quick, 
simple job. 


= If you've ever tried to repack a mixer 

Si — stuffing box with a full head of liquid 
_— in the tank, you'll appreciate these 
new LIGHTNIN Side Entering Mixers. 
And so will your maintenance crew! 

With either type, shutting off the 
mixer from the tank is about as easy 
as closing a valve. The operator 
Then he grabs 


S——— 


Ko = ye e 
loosens one set screw. 
TOP ENTERING turbine ond paddle type 
mixers for open or closed tanks. Sizes | to 


500 HP Your choice of stuffing boxes or mechanical seals 


With these new mixers, you get the 
same full choice of stuffing boxes as 
alway 8s, to be st meet your conditions. 

Or, if you prefer to operate with 
mechanical seals, you have a wide 
choice of single or double seals that 
entirely eliminate repacking. 

For extra protection, the mechani- 
cal seal is quickly convertible to a 


This 


safeguards you in case of seal failure. 
It permits the mixer to keep operat- 
ing until the seal can be replaced at 
your convenience. 

Specify the new LIGHTNIN Mixers 
for gasoline blending, lube oil blend- 
ing, sediment control—and wherever 
there’s a big mixing job that must be 
done right. Call your Mixco repre- 
sentative today, or write us for details. 


packed stuffing box at any time. 


“Lightain Mixers 


(pen te ig IR ong apie i ala mitt a ati ea a hale aaa | 


MIXING EQUIPMENT Co., Inc. 


164 Mt. Read Bivd., Rochester 11, N. Y. 
in Canada: William & J. G. Greey, Lid., Toronto 1, Ont. 


LIGHTNIN PORTABLE MIXERS .. . used 
everywhere for hundreds of fluid mixing 
jobs. Thirty models to choose from Sizes Vs 


to 3 HP 


oF; 


GET THESE HELPFUL 
LIGHTNIN CATALOGS 


This library of mixing information 
is yours for the asking. Catalogs 
contain helpful data on impeller 
selection; sizing; best type of ves- 
sel; valuable installation and op- 
erating hints; complete description 
of LIGHTNIN Mixers. 


MIXCO fivid mixing specialists 


eh ee ee 


(C) OH-50 Laboratory Mixers Please send me the catalogs checked at left. 


C) 8-75 Portable Mixers (electric 
and air driven) 

(] 8-102 Top Entering Mixers 
(turbine and paddle types) 

(L] 8-103 Top Entering Mixers 
(propeller type) 

(] 8-104 Side Entering Mixers 

() 8-106 Condensed Catalog 
(complete line) 

(J 8-107 Mixing Data Sheet 


Name Title 
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WHI 
What Price the « 
Enthusiasm? 





Via Market 


Research Alone? 


What's Making 
Canada Tick 


om 


Le Pas ew 





Complete your reference file 
on gasoline dyes with this helpful booklet 


tains much helpful information on handling dyes; 
such as how to remove dye stains from clothing 
and equipment plus useful shipping information, 
In order to have this booklet on file for ready 
reference, ask now for a copy of “Du Pont Gasoline 
Dyes.’ Address your request to the nearest Du Pont 
Petroleum Chemicals Division district office. 


The use of gasoline dyes has always presented a 
number of handling and addition problems. Now, 
all the information a refiner needs to have about 
coloring gasoline is available in one compact book- 
let. 

The lastest methods of dyeing gasoline are fully 
discussed. It explains in detail the dry dye eductor 
system as well as the various other methods of 
addition by dye pot. 

The booklet also gives complete information on 
all DuPont gasoline dyes—including solubility 


charts and spectrophotometer curves. And it con- 


Better Things for Better Living 
through Chemistry 


Petroleum Chemicals 


New York, N. Y. Wilmington, Del. 
Yistrict Chicago, til istre Chicago, I. 
E.|.DU PONT DE NEMOURS & COMPANY (INC.) District) Chicove, i District Chicoge, I 
Petroleum Chemicols Division @ Wilmington 98, Delowore Offices. Heuston, Texas Laboratories Houston, Texas 
Los Angeles, Colif El Monte, Callf, 


IN CANADA, Conodian Industries Limited—Toronto, Ont.—Montrec!l, Que.—Caigary, Alte, 





The Box for February 


All in 
One Day’s Mail 


Fuel Oil Stocks 
Piling Up 


re 


Refl 


Mid 


1 
tive 


Nasty Words 


Leave Bad Taste 





TOWERS ror 


FRACTIONATION 


ABSORPTION and 
rt 


EXTRACTION = 9 > 


For economy in tower manufacture and maintenance, design must be practical from 
the standpoint of material used and shop fabricating techniques. Understanding of tower 
sizing and tray hydraulics is also important. 

Vulcan has long experience in the design and manufacture of towers for fractionation, 
absorption and extraction and can give proper evaluation to all factors. 

Vulcan towers are available in one piece or in sections, with one-piece trays or sectional 
trays removable through manholes. Trays may be of the bubble cap, baffle, or sieve type. 
Materials of construction run the range of present day metals and alloys. 

Why not send Vulcan your tower or tray problem today? 


4 
r¢ 


hi 
VULCAN MANUFACTURING DIVISION, 


\ 


, 


“Nhe VULCAN Coprer & SuPPLY CO., General Offices and Plant, CINCINNATI 2, OHIO 


NEW YORK BOSTON PHILADELPHIA SAN FRANCISCO 
VICKERS VULCAN PROCESS ENGINEERING CO., LTD., MONTREAL, CANADA 


DIVISIONS OF THE VULCAN COPPER & SUPPLY CO.:; 
VULCAN ENGINEERING DIVISION @ VULCAN MANUFACTURING DIVISION @ VULCAN CONSTRUCTION DIVISION @ VULCAN INDUSTRIAL SUPPLY DIVISION 
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The cost of settling the average compensation claim in Texas rose 44 percent to $182.39 trom 1948 until 1952 


Why Are 
Compensation Costs Higher? 


Texas employers 


“ally 


behind legislation which 


would lower rates by removing abuses in granting awards 


Al Reese, Editor 
Spe A snment 
TEXAS refining industry was 
4.7 


insurance rate 


PHI 
adding a compensation 


to the cost of 


percent 
increast 
its expansion program this month as 
employers in many state industries 
rallied behind legislation designed to 
remove from the 
method of 

In response to the 


argument that the cost of settling 


eXpensive abuses 


vranting accident awards 


insurance cat 
riers” 

the average claim in 
Texas rose 44 percent during 1948-52 
to $182.39, the Insur- 
ance Commissioners granted a general 
averaging 17.9 percent Oil 
vas hard hit. and hit hardest of all 
was the Still 
Repair, which will now be assessed at 
$1.46 on the $100 of payroll, up from 
$3.51 this 


most severe increase levied against any 


compensation 
Texas Board of 
increase 


category of Erection or 


Percentagewise. was the 


seoment of the Texas oil industry 
bv Nn the 
long alert to good safety practices and 


category of oil refining 


enjoyin yr the second lowest compensa 


tion insurance rates of all seoments of 


Texas oil activity. was tagged with a 
; thus breaking a 


2 percent increase, 
which had 


downward trend endured 
1949 


The searcity of subsequent protests 


since 


indicated that most industries, oil and 


otherwise were resigned to the new 


rates: but the 


argument 


drilling contractors as 
high 


wages which would apply to the re 


sembled an based on 
fining industry 

Phe drilling rebuttal 
stemmed from the Board of Insuranee 
Letter No 
February, 1952, which 
raised from $100 to $200 the 


contractors” 
Commissioners’ Cireular 
39. issued in 
average 
weekly payroll unit used for premium 
At its October 
Board took cognizance of 


computation purposes 
hearing the 
an additional 
premiums of all Texas industrial pay 
rolls the $200 
handed down a 114 percent allowance 
the drill 
ing industry argued that since the ceil 
ng was lifted it has exposed a much 


exposure to insurance 


unde I ceiling and 


all down the line However 


percentage of its payroll to 
than other 
in effect. it is pay 


rreatet 


premium payment most 


yy reent 


industries 
ing the 1! 
those industries in the 
brackets 

A weekly payroll unit 
used to illustrate 


allowance given 


lowe I wave 


Fable | 


TABLE 1 


$100 Limitation — $200 Limitation 


Additional pavroll exposed to pre 
miums in this differ 
ence between $1665.10 and $1508.08 
or $157 2, 


mcreast 


instance is the 
which is a 10.432 percent 


“We wish particularly to emphasize,” 
the contractors declared, “that this is 
a payroll adjustment which in no way 
involve “ an 


exposure of the carriers 


to any greater hazard of manhours 


worked.” 

The carriers advanced other sober 
a higher rate. The 
Associa 


created 


ing arguments for 
Texas Employers’ Insurance 

Dallas which Was 
Pexas Workmen’ 


sation Act to insure employer 


tion ol 
under the Compen 
at cost, 
heavy sure of oil 
field activities, re ported that 

In the Lode, 


percent of the claims reported to the 
listed a 


and which is a 


February rates 55. 


association maximum inde m 





week 
had 


percent ol the claim 


anil toy thee 


risen to the 


nity 
end of 


rate of $25. pet 
195] VSte 
point here ‘ied 
int vere entitled to the no 
weekly 


brom kebruary 
1952 


iuimum 
benefit 

19d 
iverage 
Normally 
tendency to reduce lo 
with 
lexa 


th bel 


daily wie 


throu 
ruary rose 
I pereent 


le have i 


inecreasing wave 
ca 
connect d 


ratio brut procedures 


ndemnity claim ! 
than offset thi 
1949 calendar year the lo 
n Texas wa 2.4 percent. of 
reent of the allowable in the 
1950 the loss 


ind 


followin yea 


etthr 
have 


In the 


more 


ratio moved to 
continued to climl 
until it reached 
end of 1951 
1) percent higher than the 


int the 


peree nt 
nthe 
O96 percent by the 


rate 


Mathematical Computation 


the Insurance 
ty for the higher 

iable as a mathematical form 
there is no 


ording the 


compan thre 
premium 

ercause existine 
ol tor ree weodent tre 


ft all 
ivrolls of the 


Corripeanies ill indu 


the | insured firms 
ite d vided 


their loss lo arrive 
This figure is 
factor to 

final 
ind expecte d 


into 
it i premium 
mult plied by i cover the 


ecarriet exper ( Phe stil | 


reconciled to current 
then 
the Board of Insurance Commissioners 


Be iuse of the 


conditions and recommended to 
method of adjusting 
debits 
incurred, the net 
will net 


insurance rates with credits or 


losses 


wecording to 


ost to each issured neces 


“Industry's Reflections” 


This photo of the Indiana Harbor 
ship canal reflecting lights of 
Socony-Vacuum Oil Company's 
plant in East Chicago, took feature 
classification honors in the Chicago 
Tribune's annual new photog 


raphers’ contest. It was made by 
John Austad. Outstanding news 
photos taken by Tribune camera 
men recently were exhibited, with 
visitors’ votes picking the top three 


winners 


Increases in Texas Compensation 
Insurance Rates 
Pemiums Computed on Each $100 of Payroll 


Percent 
To Increase 


irily be in proportion to the over-all 
However the 


increast increas was 
I \ds em 
look at 
ind to the 


compe nsation 


than enough to cause 
take i 


programs 


thieere 
ployers lo hard new 


ther ilety pro 


cedure for grantin 
ira 
alike avree 
Texas compensa 
tion lay is bein mocked by 1) the 
Holmes decision: and 2) 
of the lack of authority vested 
in the Industrial Accident Board 

The Holmes decision. handed down 
in L946 by the Texas Supreme Court 
held to be a bitter 
carriers. It makes it 


highly 


as mie h com 


sured 
intent of the 


Carrier iid a 


that the 


abuse s vroOwWw 


me out 


is generally curst 
upon insurance 
possible, for example, for a 
paid worker to receive 
pensation for a 10 percent leg dis 


abilitv as for the loss of the entire lee 


Industrial Accident 
a lawver. an em 


Ihe Texas 
Board, consisting of 
ployer representative and an employe 
representative to admin 
ister the Texas Workmen's Compensa 
tion Act. But misuse of the 
act. the Board has become little more 
the district 


was set up 
through 


than a stepping stone to 
courts 
The law 


mediator 


makes the Accident Board 
the in claims disputes but 
provides the right of appeal from its 
decisions. Moreover, appeals are en 
couraged by the law. which stipulates 
that tried before 
the Accident Board, attorneys’ 
to be 15 percent of the first 
and 10 of all in excess olf 
that but when disputes are 
appealed to the courts. the attorneys’ 
jump to 35 1/3 
Thus. if) the 


awarded a 


where disputes are 
te es are 

S1LO000 
percent 


amount 


percent of the 
Accident Board 
$5000, the attor 
ney would get 15 percent of the first 
S 1000. or S150 plus 10 percent of the 
next $1000. or $100. for a total of 
$550. On appeal to the court. the at 
receive 35. 1/3 
£16606.06 


fees 
award 


claimant 


would 
S5000. o1 


torney 


of the 


je reent 


Procedures Elsewhere 
if ompensation procedures i Sarre 
states 
(Oklahoma 
judge of the 


other oil 
Industrial Commission 
facts 


is sole 


Appeal can 


only be made to the State Supreme 


Court. and then only on points of law 
However. attorneys’ fees are fixed at 
20) percent of the 


Tt rardless oft thre 


awarded 


work per 


amount 


amount of 











formed by the attorney in the « 
Hence, there j 1 mad 
the part ol workmen ‘ 
to obtain 


cramble 
omper illo 
itlorneys 
these claim 
New Mexis 
(Claimant 


represe! tation 


court 
Colorado 
il € 


ettled by 
hich do 
enter the 


ind i urd onl for 


Indu tr 


mouraee 


ipryre il but 

that any 

Accident 

ented to the 
deprived of the experience 
owledge of the Accident Board 
rravated by | 
ind 


i udge 


opinions 

Board car 

) jury. which is 

thereby 

ind ke 
Thi 


the iveraue 


ituation 1 i 
purer sympathy 
ometimes, it would 
also for the plaintiff's claims as op 


posed to the right ol the bi 


ecm the 


ind 


and 2) 


Piper on il Ihstiranes earriect 
hetween the $25 
benefit allowed 

imount needed 


uveraue 


the inflationary gap 
weekly 
ind thee 


maximum 
under the law 


nowadavs for ubsistence exam 


ple an employe with in 
weekly wage of 
ano mmyury re 
irtial lo of use of a |e 
10) weeks’ 


per week (25 
percent of the 


S100) and suflering 
sulting in 25 percent per 
manent }? 
would be 
tor wt S15 
S100. x OO 
weekly wage 
I below 


prone to 


clue compensa 
percent x 

average 
under the law) 
level 


stim 


illowe d 


since subsistence 


make 
frequently the 


eivin the 


purer ire lump 


ettlement maximun 


thereby compensation rate 
another upw ird nudge 
Here is an ordinary case 
the Accident Board's 
ympathy for the claimants in 
the face of and the 
tendency toward lump sum payments 
A claimant alleged that while climb 
ing a ladder he fell, straddling a 
and sustained a double 
Accident Board entered an 


the maximum of 


illustrating 
Impotence the 
puro. _ 


strong evic nee 


rung 
he 


award it 


weekly for an 
My 


S95 
indefinite not to exceed 2 
weeks ($650.) He appealed In court 
the defense 


Industrial Accident Board on two pre 


period 
produced records of the 


one tor 
injury for collected 
and the other for a back injury 
on which he collected $3312. Two phy 
testified that the plaintiff did 
hernia, An official of the 
plaintifl at the 
testified that the 
him saving he 


vious claims by the plaintifl 
i leg which he 


S370 


sicians 
not have a 
firm employing the 
time of the 
claimant had 
would drop the suit if the 


would promise him employment 


mypury 
come to 


company 


The jury returned a verdict of total 


Oil-Army Training Starts— 


D. L. Hines 


vice president and Eastern division operating committee vice chairman of Tide 


Water Associated Oil Company, is shown welcoming Ist Lt. Robert E. Travis and Lt. Col. Joseph 


A. Thomas (left to right 


during the 10-week training program covering oil company operations, 


held annually through the cooperation of Tide Water Associated Oil Company and the U. S$ 


Army 
Course 


ind permanent disability and awarded 
SlO.025 


Legislation Drafted 
Texas industry's aroused answer to 


ibuses is legi lation which would com 
pletely overhaul the administration of 
One bill to 


current session of 


workmen compensation 
he introduced at the 
the legislature provides 

1) A 
a flat 15 
a maximum limitation of 
would bn 
fee levels 
attorneys 
other states 

2) An 
weekly benefit 
in increase im the 
to $12 

}) Elimination of the method of 
compensation calculation as set up by 
the Holmes case 

1) A simpler procedure for 


change in attorney's fees to 


with 
This 
reduction in 
still allow the 
than the average in 


the award, 
S1500 


ye reent of 


al conside rable 
but 


rere 


would 


the maximum 


from $25 to $30 and 


necrease in 


- 
minimum from $9 


taking 


care of a minor or minor beneficiary 
to eliminate costly guardianship 


») A 


Situations 


more realistic approach to 
involving = pre 


etlort 


existing in 
would bye 


determine how much responsibility the 


juries An made to 


insurance carrier should have for ag 


eravation of an old injury 


This training is the concluding phase of the “Petroleum Products Analysis and Control 
given by the U. S. Army Quartermaster Petroleum School, Caven Pt., Jersey City 


6) A self- 


insurance with adequate safeguards 


provision allowing for 


Self-insurance is now possible only 


through a separate company 


7) A change in the mediation setup 


The Industrial Accident Board would 
continue with three members but would 
have final fact. No 
apy al would be permitted except on 
points of law 


jurisdic tion over 


commission 
and make de 
Appeal from 
their decisions would be to the Indus 
trial Accident Board. 

Other legislation planned includes 
verification of the legality of the retro 
though 
target of at 
Retrospective 
provides that between desig 
nated minimum and maximum limita 
tions, the actual losses of the individ 


lraveling 
ers would hear evidence 


termination of claims 


spective rating plan. which 


widely used is now the 
least one suit in Texas 


rating 


ual assured shall govern the premium 
for the risk. It is superimposed on the 
regular rating procedure and adjusts 
the standard premium to the 
risk conditions 

There will also be legislation to set 
Assigned Risk Pool or Plan 


which risks otherwise unaccept- 


actual 


up an 


unde I 


able would be distributed among the 


insurance carriers 





Look for These 
Signs of GOOD PMP DESIGN 


oe Be Ne DTS NE 





CAST SHAFT SLEEVES, COUPLINGS hove Magic-Grip 
not commercial tubing, save the HEAVY HORIZONTAL SPLIT avick change bushings for pump and 
f : : 
shaft from wear. Sleeves extend CAST-IRON CASING construction drive shaft. Pin and rubber bushing 
through the stuffing box and seal ; : : type usually used, Removal for main- 
at the impeller hub with suction and discharge nozzles lo- tenance is easy. 
cated in lower half for easy inspection 


without disturbing piping. 


BALL BEARINGS may be fur- 
nished for either oil or grease lubri- 
cation, Sleeve bearings also avail- 
able in larger sizes. 


GENEROUS STUFFING BOX 


LENGTH contains sufficient pack- 
ing to keep stuffing box maintenance 
low. Provision is made for sealing 
water connections or for grease seal 


er Pewee em Sana a al _! 


if these are required 


DOUBLE SUCTION ENCLOSED 
IMPELLER jis precision turned and 


carefully balanced to assure vibrationless 
operation and close wearing ring clear 
ance. Water passages ore hand finished 


to a smooth surface 


STANDARD AND SPECIAL MATERIALS are 
available for many types of service where government regula 
tions permit. tron, bronze, stainless steel and combinations of 
these materials handle both alkaline and acid solutions. Stand 
ard sizes carried in stock range from 10 to 7000 gpm with 
heads as high as 475 feet 





Applied... 


THESE DESIGN AND CONSTRUCTION features of Allis-Chalmers Serviced... 
double suction pumps assure long pump life and low mainte- 

nance costs. Every A-C double suction pump is carefully tested by Allis-Cholmers Authorized Distributors, 
on the most modern pump testing equipment in the industry a 


Complete Pumping Unit MOTORS — ¥; to 


we 

Allis-Chalmers can furnish the complete pumping unit — A AS 25,000 hp ond up 
. . iS A types 

pump, motor, control and drive — all of coordinated design . ae 


and manufacture. CONTROL 


wr 


Whatever your pumping problem, call your nearby Allis- 
Chalmers Authorized Distributor or District Office. Or write 
for Bulletin 08B6146. Allis-Chalmers, Milwaukee 1, Wisconsin 


A-3952 
Texrope, Magic-Grip, and Vori-Pitch are Allis-Chalmers trademorks. 
TEXROPE V belts in 


all sizes and sections, 


ALLIS-CHALMERS © 


26h em en anenenenanenes cs anenasenanasanal 





Gulf Research Adds Number 25— 

Gulf Research & Development Company is not a collector of valuable writings but it does 
have three stories worth $1 million. The three stories along with a basement make up the company’s 
new chemistry laboratory, recently completed at Harmarville, Pa 

The new structure represents a substantial addition to Gulf's research facilities and becomes 
the thirty fifth building devoted exclusively to petroleum research at the Harmarville center. So 
arranged as to allow easy conversion of any office into a laboratory by a short extension of service 
lines, the new lab has 31,600 feet of gross floor space 


Who's Building 


Refining Capacity Goes Up as $75 Million Shell Plant Hangs 
Canadian Expansion Continues On StateL 


and Law Amendment 
' " build a 


\ 


Imperial Oil Readying Units 
In $15 Million Modernization 


Esso Standard Now Completing 
$25 Million Antwerp Refinery 


\ 


DPA Approves $8.5 Million 
For Shell Tax Amortization 


Shi () Compa 


we 


Expansion And Modernization 
Set For Shallow Water Refinery 


Pla . i! . ce expans 


IROM Ups Refinery Capacity 
With Thermal Reforming Unit 

me Moy a. veagenel h9 Len 1047 
| Ang! I t 


Portland Gasoline’s Plant 
Becomes Part of Kerr-McGee 
Kerr-McGee Oil Indust S ‘ 

Se the P tla (sas e ( 


i 


Blending Plant Expanded in 
Deep Rock Modernization Move 


Deer R () ( ' 














BROWN & roor’s “/// services COMPLETE 
PROJECTS FASTER...MORE ECONOMICALLY 


In every major fabrication center of the 
United States, BROWN & ROOT main- 
tains highly trained experts in procure- 
ment and expediting. They know where 
materials and equipment are, and how 
to get them to a BROWN & ROOT proj- 
ect fast. 

These are only a few of the services 
that bring BROWN & ROOT customers 
back again and again. Fully equipped to 
do a complete job—from selecting the 
proper site for any plant or project on 


through designing, engineering. and fin- 


BROWN & ROOT 


specialists “deliver the goods” on sched- 


ished construction 


ule, ready for immediate operation. 

Key men in the top ranks of industrial 
achievement know the value of these plus 
services. That's why the BROWN & 
ROOT roster of satisfied clients reads 
like the Who’s Who in Industry. 

Why not join their distinguished com- 
pany if your plans call for expansion 
or new construction? A BROWN & 
ROOT representative awaits your call, 


at no obligation. 


BROWN & ROOT, Inc. Geginects + Coniludlrd 


BO Xx 2 


CABLE ADDRESS 


BROWN.-BILT 


es BROWN ENGINEERING CORP ° 


/ 


H O U 
BROWNBILT 


BROWN & ROOT MARINE OPERATORS INC 





ECIFY W-K-M PROCESS VALVES 
for the 79/6 JOBS! 








of W-K-M Valves has been No other process valve, at any price, provides 


fluid 


The performance 
proved in such critical refinery services as so many engineering advantages for efficient opera- 
tion and maintenance. You can get complete informa- 


catalytic cracking slurry oils and thermal crackina 
tion about W-K-M Process Valves by writing for 


soaking coils; in petrochemical processes for chlorine 


W-K-M Bulletin 698 
W-K-M COMPANY 


natural gasoline and cycling plant compressor intake 
P. O. Box 2117, Houston 1, Texas 


gas, hydrochloric acid and isopropyl alcohol; and in 


and discharge lines (high pressure high temperature 727 W. Seventh Street, Los Angeles, Calif 
Export Office: 30 Rockefeller Plaza, New York, N. Y. 


rich oil and propane and butane 


WK My 





[ Who's Building 


Three Ask Permission to Build 
Absorption Plant in Alberta 


Texaco Exy ‘ pany 


iS al] 
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Celanese Opens Petrochemical Research Lab— 

Setting up and an. Cee re in the — ney is ey to $13 Million Ammonia Plant Is 
scientific investigations in the field of petrochemistry now being carried on in e new researc . ° 
laboratory which Celanese Corporation of America recently opened at Clarkwood, Texas Projected by Brea Chemicals 

The new office and laboratory building, operated by the research and development department Brea ! 
of the company’s chemical division, contains 21,000 square feet of floor space. It houses 11 
separate laboratories; 27 offices; a library; conference room; drafting room; duplicating room will lease and operate an 
and lobby spec I designed $13 million plant to 
) t tre lit.. tor t 


Ww ¢ tern agricul 


( hemicals Tine subsidiary ! 


iny t Calhltorma, has 


rie manu 


. . t I Tie rie ! Lhe aliitl li iwi be 
Repair of Explosion Damage 1 Rag bene  fromearon “sersy re nod 
Begins at Shell Texas Plant z sides 

- te ere killed ans " eat mon orporation wi nuiid: the 
! en S350.000 in damas 1oO ind finance its construc 

ciliiet, gimivedl thaniael 1 emit thot sraun & Company has been 

‘ rhiac t construct the 

s, last montl scheduled tor completion 

that the expl f 1954 
e temted DY Shell $8.5 Million Extension 

ls Planned but Not Scheduled 


Vlans to build an $8 million extet 
1 te its Deer Park lexas, refines 
il wl ' 
Lummus Is Prime Contractor 
For Indiana Standard Refinery 


~. nil ¢ y (Ol i 


Pan-Am Southern Operating 
Louisiana Hydroforming Unit 
What ts te ed the world first flui 


per 


Phillips Projects Doubling of a eee Ccctute tute fuels or aa. Celanese Producing Acetic By 
Woods Cross Refinery Capacity isolin New Process at Texas Plant 


Pla i i i 
Champlin Refining Considers 
Cat Reformer at Enid Refinery 

Installat f catalytic reforming fa 


' ’ 
pra 





EATER AMERICA ~ 
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—— 


tetge i 
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Boots be 


we & 


y 
* 
s 
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Juggling the world’s 
smallest components—atoms and elements—demands the services of some of 
the worid’s largest, strongest and most complicated equipment. The petroleum, 
petrochemical, chemical and atomic energy industries have marched forward 
in seven-league boots because gigantic plants like Sun Ship have been able to 
make the “boots They have kept pace with the engineering needs of the 
industries have been able to place in the scientist's hands the “tools” which 


enable him to mold elements as old as the world into products as new as today. 


There has been what might be called a chemistry of progress at work in Sun 
Ship's mighty plant to match the progress of chemistry. The services of its 
great shops, the skills of its thousands of workers, have been adapted like 
atoms into new patterns which enable the great plant to make and fabricate 
the array of equipment the engines and machinery... pressure vessels 

fractionating towers stills tanks catalytic cracking cases and other 


equipment which serve modern chemistry in building a greater America. 


SHIPBUILDING & DRY DOCK COMPANY 
(SINCE 1916) 


ON THE DELAWARE + CHESTER, PA. 
25 BROADWAY + NEW YORK CITY 











Davison to Use New Process 
in Sodium Silicate Production 


Dow Begins Construction of 
Styron Manufacturing Plant 


7? OOO-s 


New LP-Gas Storage Terminal 

Established by Cities Sewvice 
Sunset Oil Moving Along in _ Cities Service Oil ( 
Torrance Refinery Expansion — Hi 


The $1 1 n expans program at 
t Ov] '" , s Torrance. Calit 
n Sterling vice 


} 
i\ 


Aurora Gasoline Schedules 
UOP Platforming Unit at Elsie 


A UOP Platforming unit will be 
stalled it Aur | 

Micl 
United Refining Gets License oe 
For New Catformer at Warren 
| Atlantic Refining 


TT 
ddition of TI 


Natural Gas Refinery Planned 
Indiana Standard to Construct For New Mexico by Atlantic . 
30, 000- Barrel Dakota Refinery eee | 


1 On mipar Indiana) 


i 3O0.000-bat 


i 


Pacific Plans New Refi 
Dow Puts New Plant On sone rpg ee é vor ee 


The D Chet ( 


il i 


Who's Building 


Mid-Continent Expanding at 
West rm Refinery Under DPA 


Detens Product n \dministrats 
| wrante | ‘ rt I 
Petroleun 
ited il 
i $536.01 new and expan led tacil 
| panyv’s West Tulsa, Okla 
Hipany is already begu 
1 ome 10.000-barrel-a 


debutanizet lricte 


‘ piants cataly tre 
capacity to abou 
m 16.000 barrel 


the onstructror 


Esso Standard Modernizing 
135,000- sornig mayne Plant 
Modernizat erway it’ Iss 
rd Oil nipany 135,000-barrel 


Included 


1» OfF-000 


AIOC and Shell to Combine on 
British Refinery at Mombasa 


Anglo-lIraman Oil Company and Shell 
TED p ary vill collaborate n the cor 
ifxe retinery at M mnbasa 

t Kenya and of all East 

to fficial Britis 

t results trom. the 

huge petroleum installation 

int the nationalist tide and 


in estimated $196 millior 


About $6.5 Million Estimated 
rer New Ashland Facilities 


hland Oil & Re 


Cities Service Increasing 
Indiana Refinery Capacity 
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Reduce slag ...inerease production 


eeeeee 


f 


with the 


Liungstrom 
Air Preheater 


eeeeeee eee eeee ee eee eee eeeeeeeeeeeeeeeeee 
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Slag — primary cause of reduced capacity — can 
be practically eliminated by the use of a Ljung 
strom Air Preheater 


aa” 
bd 


ee e- epee s 
La / 


That’s because preheated air mixes more thor- 
oughly with the fuel. Therefore, less excess air is 
required for complete combustion — and less com- 
bustible material is lost in the flue gases. 

Thus, with a Ljungstrom Air Preheater, there 
is less material present in the furnace for slag pro 
duction. Oil tubes stay cleaner .. . longer. Stills 
stay on stream at top production for months longer. 

For example, a pipe still in an eastern refinery 
dropped from 16,000 barrels a day to 12,000 
because of slag. Now, with a Ljungstrom Air 
Preheater and modern high-temperature burners, 
the still operates continuously at 18,000/20,000 
barrels 
This saving alone can pay for a Ljungstrom instal. 
lation in less than a year. Add it to more economi- 
cal furnace design possible ... up to 20° fuel 
Savings. greater heat recovery even from low 
grade fuels higher through-put and you can 
see why the Ljungstrom Air Preheater is perhaps 
the most significant guidepost to economy avail 
able today to refiners 

For more complete details on what the Ljung 
strom Air Preheater can do for you for an 
analysis of the heat recovery benefits attainable 
in your fuel burning equipment call or write 
The Air Preheater Corporation today 


. 
The Air Preheater 
bd The Ljungstrom operates on the continuous regenerative coun 
Corporation ter-flow principle. The heat transfer surfaces in the rotor act 


os heat accumulotors. As the rotor revolves, the heat is trans 


60 East 42nd Street, New York 17, N.Y. ferred from the waste gases to the imcoming cold air 


WHEREVER YOU BURN FUEL, YOU NEED LJUNGSTROM 


~“ / , i ; j , 





Flow diagram for ethylene oxide process 


New Process for Ethylene Oxide 
By Direct Oxidation 


Atlantic-Vulean development makes possible 


yields of 55 to 65 percent based on ethylene 


Thomas E. Corrigan 
Tt Vulcan ( pper & 


i 


\ NEW for the 


ture of ethylene oxide by direct oxida 


manufac 


process 
ethvle re has been developed 
hy Phe Vulean 

and The Atlantic 
The process makes use of a fluidized 
catalyst bed 

Ethylene 
organ compound containing two car 


tion ol 
Engineering Division 


Refining Company 


oxide is a highly reactive 
bon atoms and oxygen in a ring struc 


ture. The structural formula is 


In addition to its being highly re 
It is 
1 water white liquid (boiling at 51 F.) 
which will blister the skin on contact 
Its volatility make 
storage and handling a problem. The 
highly make it a 
valuable organi 


active, it is flammable, and toxic 


and flammability 


reactive properties 
intermediate in the 
chemical industry. The principal use 
of ethylene oxide today is in the manu 
facture of ethylene glycol (permanent 
Roughly, about 80. per- 
cent of the ethylene oxide produced 
finds into the 


diator uses are 


inti-freeze } 


automobile ra 
in the 
detergents 


its way 
Other 


tion of non-ioni 


produc 
ethanola 
mines and acrylonitrile (raw material 
of the new synthetic fabrics) 


reached the 


for some 


kthyvlene oxide has 


status of a “heavy” chemical, 61,207, 
000 pounds having been sold in 1951, 
besides additional amounts used under 
captive” conditions. 

There are two methods of manufac 
turing ethylene oxide. The old estab 
lished method (the chlorhydrin proe 
ess) gives a higher yield of product 
based upon ethylene consumption but 
and lime as addi- 


require » = hlorine 


tional raw materials 

The chlorine requirement is the 
hooker” process. Chlorine Is 
costly and scarce. New ethylene 
facilities by the chlorhydrin 
include the additional 


in this 

oxide 
process 
must therefore 
capital for the required chlorine fa 
cilities 

Since the present trend of chlorine 
prices is up and ethylene prices down, 
tend to 
direct oxidation 


the process favor 


the other 


economics 
process, 

In the direct oxidation process, ait 
and ethylene are passed over a cata- 
lyst at a temperature between 400 and 
600 F. and at atmospheric or moder 


may he 


fluid 


ate pressures Phe process 


carried out in either a fixed o1 


ized hed 
The basie reactions involved are 
C,H, + 1/20 ( 
CH, 0 < CO, 


The whole 


lion 


H,O 
2H.O 


trick of any 
lo obtain i- 


direct oxida 


process is much of 


Reaction (1) and as little of Reaction 
(2) as possible 
highly exothermic and is promoted 
by high temperatures. If it 


Reaction (2) is 


gets too 
good a start, local hot spots will de 
velop —and this 
reason good temperature control in the 


y ields decrease. For 


catalyst bed is essential 

This process overcomes the problem 
of local overheating in the catalyst by 
fluidized bed. With the 
catalyst in the form of fine particles 
heat 
transfer is provided and a very nearly 
“isothermal” hed is 
A unique feature of the process 
is the development of a fluid bed re 


employing a 


in constant agitation, excellent 


catalyst main 
tained 
minimizes backmixing 


actor which 


and thereby has less secondary reac 


tion of product decomposition than 
would be present in the conventional 
fluid bed reactor. The reactor consists 
of a series of parallel tubes, each con 
fluidized 


designed orifices maintain a 


Especially 
uniform 


taining catalyst 


pressure drop over the reactor tubes 
The 


above the 


This maintains uniform gas flow 


use of a layer of catalyst 
reactor tubes maintains uniform cata- 
lyst distribution and provides stable 
operation 

In the design of any one plant, the 
process variables can be adjusted so 
economical com 
vield 


which fit the specific conditions of raw 


as to give the most 


bination of capital cost and 


material, utilities and labor costs 


Description of Process 
In principle 
kthylene is oxidized by air 
catalyst. The 
ered from the 
tion, the absorbate 
steam, and the 
hy distillation, In 
complicated 


the process is simple 
over the 
silver product ms Trecoy 
ras stream by absorp 
is stripped with 
recovered 
detail, it) is 


product Is 
more 


Reactor Section 


A mixture of air. ethylene. and re 
under 


fluid bed 
}? rralle | 


evel vias 
through 


operating mn 


passe d 


pressure are 


multitube reactors 


kach 
tubes 


reactor 


contains a number of each of 








In this pilot plant, the principle of the multiple fluidized reactor was verified and the effects 
of process variables were determined 


fluidized silver 


catalyst 


vhich filled with a 
catalyst. The 
' ullicient to provide a 
the tube sheet durin 
issure equal distribution of catalyst 
in the tubes. The 
is controlled by means of restrictive 
inlet to each tube 


imount of used 
laver above 


operation Phi 
distribution of ea 


orifices at the 
A dowtherm system is used to remove 
the heat of reaction and control the 


temperature in ¢ ich reactor. Since the 
more than that required 
and ire the 
heat 


control are 


tube area i 


for heat transfer alone 


tlalyst is in constant agitation 
and 
not a problem 

The dowtherm 


removal temperature 


Vapor prod ied i 
condensed im a waste 


whine h 


enerate team 
\ tandard 
provided 


reboiler 
ist ims thee 
fired dowtherm heater 1 
tartuyp 
quenched) immedi 
t bed by 


Phe reaction | 
itter leavin the « italy 
it the 

hese tuly ine 


ilove thy 


itely 


reacted gases over 


ire further cooled in a finned tube eas 
cooler The 


from the " 


ethvlene oxide is removed 


stream in the 


primary 
water as the absorbent 
then 
the stream is re 
fresh ethylene 


reactors, The 


ihsorber usine 

The oxide-free gas is recom 
pressed, and part of 
with 


introduced ilone 


ind air. into the primary 


remaining part of the reeyvele stream 


reenforced with a small amount of 
idditional air and fed inte a 


similar to, but 


second 


fave reactor smaller 


than. the 


second 


primary reactors Phe 


lave reactor is operated on a ones 


through ha that i no reevele is 


used in the econdary system. The eas 


from the ccond stage reactor ts 
cooled ind passed throu h the 


lave thsorber Vhe 


second 
oxide free vias 
from the second stage absorber 
be either vented at this point 
through a third stage 


1 er product recovery 


may 
or pas ed 


“vstem for tur 


orber 

n and 
vstem. A 
ised 


cove 
exchar 
orbate 

pper, Ube 


especially designed for high liquid 
Hows). The 
cooled by the incoming absorbate 
returned to the absorbers \ 

tank and an additional shell and tubs 
heat exchanger are in the stripped ab 
flow 
feed 


stripped absorbent is 
and 


surge 


sorbent stream to assure steady 


and control of the 
to the 


A mixture of 


temperature 
absorbers 
ethvlene oxide, water 


vapor and carbon dioxide from the 
stripper pass into a partial condenser 
which knocks down 
which 


stripper The 


a large portion of 


the water is returned to. the 
uncondensed vapors 
enter the base of the rectifying column 
Bottoms from the rectifying column 
are returned to the stripping column 


A sick 


column containing the 


stream from the rectifvine 


ethylene oxide 


product draw off and some dissolved 


carbon dioxide im sent to a stripping 


column for removal of the last traces 


of carbon dioxide 


The bottoms from the oxide stripper 


are cooled and pumped to storage 


Phe product is stored in pressurized 
sphe res under an inert gas blanket 


The vent gas from the rectifvine 


column condenser consists mainly of 


carbon dioxide with small amounts of 


nitrogen ethylene and oxveen which 


were dissolved in the absorber plus a 


sizable percentage of ethylene oxide 


Vapor This stream is passed into a 
ras scrubber for the recovery of 
Phe bottoms from 


returned to the 


vent 
the ethylene 
this column are 


oxic 
main 
stripping column for recovery of the 


ethvlene oxide 


Dowtherm System 

Che oxidation of ethylene produces 
heat 
uously to 


which must be removed contin 


maintain the proper tem 
The heat 
removed by vaporizing 
shell side of the 
temperature of the 
controlling the 


perature in the reactor 
produced is 
dowtherm on the 
tubes. The 


system is regulated by 


pressure at which the dowtherm is va 


porized Dh then con 


Vapors are 


densed in a steam generator to pro 


duce moderate pressure steam for use 


elsewhere in the process 


A cvas-fired liquid heater is provided 
heat the 
which is circulated through the 


for startup to dowtherm 
reactor 
catalyst ts 


shell until the brought uy? 


to reaction temperature In this man 
ner, itis possible to have liquid in the 
reaction heeins thus 


control ot the 


reactor ws he n the 


providing immediate 
reaction temperature 


I rele ! 


therm Vapors produced in the reactors 


normal operation the dow 


Jiaiss through a level drum to the steam 
where the 
shell side of 


exchanger. The 
introduced 


eneratot 
densed on the 
heat 


dowtherm is 


Vapors are con 
i multishell 
vertica liquid 


returt inte 





vhere it contacts the 


This et 


temperature to I 


the evel drums 


risin Vapors ibles i more 


even maintained it 


the reactors. Control valves are pro 


vided for ¢ reactor to control the 


pressure ol dowtherm in the re 
itors 

provided with 
tank for re 


moving the dowtherm rapidly in case 


kKach reactor Is 


} 
mares 


drain to a storage 
of emergency, and provisions for cool 
ing the provided \ 


DY-pass ts ilso provided so that cold 


hot dowtherm are 


dowtherm from storage may be 


pumped through the reactor for rapid 


cooling for shutdown purposes 
\ treated water system is provided 


in order that hot water may be used 


is a cooling medium in the reactor 
quench coils and also to provide heat 
to the This 


<vstem makes use from 


oxide stripper reboilet 
of condensate 
steam turbines and also provides pre 
heated boiler 


erator 


Catalyst Handling 

The plant is designed so as to in 
clude facilities for the 
the catalyst The raw 


water to the steam gen 


preparation of 
materials are 
measured and prepared in equipment 
that 
ictivated and then econ 


especially designed for 
The catalyst is 

air and 
It may he 


ictors by means of 


pur pose 


sorTrew convevor to 


charged to the re 
1 port ible screw 


veve d by 
storacve 
trans 


convevol or by pnetumatyre 


Miss tot 


Instrumentation 
The instrumentation of this process 
rhtforward 


strat ind simple 


difficult 
( omple te 
- used to 


flow conditions in all 


is quite 
irticularly 


Phere ire no p 


| 


control problems involved 


tutomatr nstrumentation | 
maintain steady 
parts of the svstem and to tnsure a 


labor 


In general. the instruments specified 


oO operat requirement 


ontrol and indication of 
ire the 


the ¢ pro 


transmitting tyvyp. 
NNost of the re 


men il le 


mary elements 


ers are of the 
vith a 
the control of the 


ind flow 


small tvpe 
raphic panel 
reactor section 


ratio controls ire used 


correct ¢ 
stream \ 


omposition 
standard 
temperature multipoint 
ised to check temperatures at 
within the 


Phe recovery 


Varios 
ports =Vstem 

system does not re pre 
sent any special control problems 


Phe stripper ts kept in control 
controllers The 


either 


ry flow and pressure 


nteraction of the stripping column 
rectilving col 
flow 


Pressure ind liquid 


parti il condenser and 


umn is maintained by the use of 


ratio controllers 


level « ire used on the 


ontrolle rs 


col imns 


View of control panel in 


The haya 


ment are the 


pieces ot process 


equip 


reactors and absorbers 


in the reactor section ind the water 


stripper recetilbvins column oxide 
scrubber in the re 
these. only the re 


pieces of equity 


standard ty ye 


stripper ind vent 


covery section, OF 
actors are novel ment 
Phe columi ire of the 
hout the e 


petrochemical industry 


used throu emieal ind 


I he reactors are tall. evi driv il ves 
ich ai ded into three part The 
n= the catalyst bed 

<erie ol parallel 

contatrnin 

quench the 

contains fi rs to remove ecatal 
the i- tream 
The major 
COMpPressol 


mechanical acces 
ire the ait reevele 
pressor ind a refrigeration sy 


the ethylene oxide condenser 

plant has retri rerated brine 

the latter is not required 
Whether the 


centrifugal 


ilance betwee 


compressol he recip 
depends 
‘ ipital 
ind fuel 


rocatin or pon 


an economee hy 


cost. maintenance. steam cost- 


Steam turbine driven cet 


| compressors ire preferred | i 


here an extremely lo 


natural is is) available ind 


costs are high reciprocating compres 


ethylene oxide pilot plant 


ith va en drives may be 
used. In the latter ease. piston lubri 


The extra 


“Ors W 


1 problem 


cost of 


eation become 


maimmtenanes non-lubricated 


compressors | i factor which also 


enters into the CCOMOTIL balance 


The mayor tility consumption | 
team af centrifugal 


fuel a“ if 


COM pre ors are 


used aot ra erin drive 


reciprocatin used 


Cooliu 


COM pre or are 
water ind electricity re 


quirement ine moderate The cooling 


iter requirement is dependent upon 


local 


quirement ire 


condition [he eleetrienty rr 


for plant livhting and 


for miscellaneou mall pump 


pruirnyyps oon the proces 


one Mayor 
(the recireulatin vatet 


drive 


pump! has 


im turbine 


Economics of the Process 
aie econmome ol the 
lion ire uch that the 


direct: oxida 
proce ! 

natural for ftuture 
pansion, An individual plant can. be 
designed with 
here bet 


on ethvlene The reater the 


ethylene oxide ex 


ove ill vield “any 
een OO md 65 percent based 
yield. the 


iter | the capital cost Present 


vere ind il lity cost seem toon 


a plant having an over 


percent can be ex 


vield 
pected lo re 


of o9 to OO 
uit in an optimum manu 


facturin cost 





TABLE 1 conditions are set on the reaction sec 

Inspection of Aromatic Products From Udex Unit tion to favor maximum isomerization 
of the branched eve lope ntanes to the 

BENZENI rOLUENE X YLEN# corresponding ecyclohexanes and de 


ASTM ASTM ASTM hydrogenation of the six membered 
Nitration t dex Nitration Udex Nitration tdex 


Grade Specs. Product Grade Specs. Product Grade Specs. Product ring hydroe irbons to the corre spond 


. oan . ; - ing aromatics, The average charge rate 
. ; during the aromatic operation to bal 
"7 ince the time schedule on the blocked 
out operation and to consume the 
ivailable charge stock has heen be 
tween 2000 to 2300) barrels per day 
Tests made on the charge and product 
from this operation have shown the 
vield of total aromatics to be 94.5 
percent of the aromatics present. it 
the charge or producible from = th 
iphthenes in the charge This high 
vield has been maintained from the 
start of Operation to date during the 
three priods of operation for aromat 
es production. Products from the re 


wtor section are depentanized in the 


product stabilizer and then sent te 
the Udex unit charge tank 


Cosden Produces The Udex a 


-is charging the aromatic 


oper ile d macot 


product from the Platformir unit 


Nitration-Grade Aromatics Rigg Rnnggbe adh Sganrapreng, Pec 


chat t inventory and this rate to 
date has averaged 1600) barrels per 
day The total hvdrocarbon charge is 


THE WORLD'S first’ Platforme: the depentanizer is then pumped to 
. int approx mately 


x o j ion desieon o ‘ chars plitter which separates th ntroduced at a ] 


the middle the extract iT The 


hydrocarbon rising in the extractor is 


td 
pentanized straight run into an 
me ! view ver 0 o head 150 to 270 I fraction 


the i Ta Lexa ) bottoms 270 to 400 | fraction Phe 
| vith i di scendin flow of solvent 


fractions are ent to inter 
which contains diethvlens | ol The 


olvent in contact with the feed 


ontacted in countercurrent mannet 


Cosden Petrol im Corpor ition o ndividua 
tember Th L952 mediate tloatir rool storage § tron 

The me intewrated facilities in where they are charged to the Plat 
» feed preparation 5 a forming unit tracts the benzene. toluene. xylene 
Platformir L nit i 0 In order to meet the 


iromatic extraction ind a fractiona ment of pr rducin hieh vield of 


lnal ¢ suit vhatever heavier iromatics may 
‘ ecruire ; 
present. The paratlinie hydrocarbo 


in the feed leave the top of the 
| 


tion section for the separation of the iromats ind) uperadin the heavy 
tractor as ratlinat This material is 


{ ke x extract into the finished ber rete naphtha fraction tor motor casoline 


ble ee " ‘ ‘ “ <olmn 
toluene and xvlene fraction. meetin blendir the processing schedule was blended with th refinery isoline 


nitration grade precvutne ror et up for a blocked-out operation on product stream 


The refinery processe i mixture of the Platlormine unit The rich solvent leaves the base of 


West Texa crude totalin PCM) On the alternate Platforming unit the extractor and is fed to the stripper 


barrel per dav. The total straight run operatin evele for motor fuel produc where the aromatics are separ ited as 


rasoline below 100 > F. end pomt cor tion the mit is fed with the heavy i net product The stripped solvent 


tained in the crude ! first epar ited naphtha eut of 270 to LOO | hoil completes its evele when i = ret irned 
to the top of the extractor. The aro 


from the erude at the topping unit ing range. Balancing the motor fuel 
Phe charge, which has a sulfur es operation with the aromatic operation matic extract from the stripper is next 
tent of about O2 w ind consuming the available 1 iphtha fed to a svstem of fractiona 
then processed in an the charge to the unit during the moto eparation into the individual 
toluene, xvlene and heavier 


ty 

treater for reduction - fuel operation has been ipproximately 
content O00 barrel per day Operating condi Traction 

The first proce i! lep rh othe tions during the motor fuel operation The fractionation of the total 

units is fractionation of the total have been controlled so as to produce matic product into the individua 

straight run gasoline in a serie ot ' tabilized Platformate hay i iromatics each meetin nitration 

three towers for the purpose of pre leaded F-1 octane number of 95 to rade specications, ts carr ed out ina 

pari the individual n iphtha frac 95.5. The vield of stabilized Platform series of three fractionating columns 

is feed for the Platforming Unit ite at thi wtane number level ha ich of which is equipped with special 

bilivir the light fraction of the been 981.5 to 95.5 volume percent of nstrumentation to precisely control 

rut The first tow the the chara fractionation, thereby avoiding the 

preparation ectron 1 pen Wher operat lo produce ire need for anv additional fractionation 

r taking overhead the prerotaree mat for chargin to the extraction on the individual product streams. The 

hter fraction which is thet i mit. the Platformin unit is charged properties of the individual aromatics 

with the 150 te 270 | prefractionated is currently prod iced from the unit 


tock from storage The processin ire shown in lab! ] 
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Figure |. Flow diagram of a typical polyform unit 


























minimizes costly undercutting of cata 
lytic isolines and permits upgrading 
of heavy eatalytic naphthas inte pre 
mium gasoline. Heavy polyform gaso 
Im rove Pol form ° erations ane SS Sees 0 nee ge ee 
Pp y ubsequent to mnecorporation in re rular 

rade gasoline 
ed - ty Th C 4 s The percentage of naphtha in the 
it ese orre ations polyforming furnace charge is an im 
portant variable for unit control, Thi 
variable is expressed in terms of the 
Substantial gains in capacity ean be obtained by dilution ratio, Dilution ratio is defined 
: is the volumetric ratio of liquefied 
reducing dilution ratio. petroleum gas (LPG). ie. butane 
ind lighter, to naphtha in the polyform 
furnace charge. The LPG is considered 
to be a diluent although a portion of 

. it reacts in the furnace 
R. C. Teitsworth The major purpose of te LIC 
Mi diluent in the polyforming proce Is 
to sup pre coke formation. This al 
lows the use of high cracking tempera 
SLESTANTILALI tures. Consequently. the gasoline prod 
city 0 NVIO wt has a higher octane number thai 
luent is discharged inte ‘ products from straight thermal re 
tem including es morale forming 
feet t ropan ind isoline ! , Polvformin r a result of ft 

the maximum ! heavy polyvform i imultaneous but independent pera 
ol naphtha i t produced hav ! ‘ i! ( ( reformin of ! iphtha ind 
ity of operation ! rite ‘ ord. ind BO )? he ‘ crackin ofl Ij hit hydro irbon diluent 
relationship ane ) respectively, The li Operation at different dilution ratio 
| has litthe or no effect on the oetane 
imber of the isoline product at a 
ven severity level, Furthermore. the 


reduction it i oolinne ‘if ld PCCOMPANY 


| 











Figure 3. Relationship between dilution ratio 
ond severity 


Increase in dilution above the level 
Figure 2. Relationship require d for coke-free furnace opera- 
between soaking fac 


tion is. th fore, 1 advantageous 
tor and dilution ratio - wererore ot advantageou 








except as an expedient for cracking 
seems additional light hydrocarbon diluent 

Operation of the polyform process 
at reduced dilution ratios creates ad 


ing operation al low dilution ratio is tion of LPG diluent is reduced and ditional reforming capacity without 


of small magnitude. This reduction is — therefore the production of polymer equipment changes by minimizing the 
a result of decreased conversion of ization gasoline is somewhat decreased circulation of diluent hydrocarbons 
the light hydrocarbon diluent to gaso Caleulations and plant data indicate through the furnace. The extent to 
line. The total yield of polyform — for example. that a 2.1 percent vield which dilution ratios may be reduced 
gasoline is the sum of gasolines pro differential (expressed as volume pet is limited by excessive coking in the 
duced in the reforming and polymer cent of naphtha in the furnace charge) — furnace tubes. The rate of coke de 
ization operations. The conversion of exists between operations at 0.90 and position is a function of the severity 


naphtha to reformate is substantially 0.30 dilution ratio, This vield differ of cracking and the composition of 
inde pendent of dilution ratio. By ential results from a loss in polymeri the charge stock (or dilution ratio) 


we ‘ ‘ vase as indicated it lable | ' — 
lowering the dilution ratio, the circeula zation gasoline a naicates ! t For a charee stock containing light 


hydrocarbons. furnace severities may 
VAGUE 1 } ! tively high f ke-fr 
i? 0 ari » o oO “oke- Le 
Effect of Dilution Ratio on Gasoline Yield From Ee — ; 


Light Hydrocarbon Dilvent operation. onversely. furnace severi 


ties must be low for a charge stock 


Composition of bE stemated Gasoline Yield \ s ene = —— . 
Furnace Charge Conversion Gasoline Yield Vol. Percent n hic h Is ea ily crac ke d. In gene ral. a 
Hy drecarben Volume Percent Percent Percent of Cony of Naph the dilution ratio ts reduced. tar con 


@ 0.90 Diletion Retic centration in the furnace effluent 


TABLE 2 
Plant Data for Polyforming at Various Dilution Ratios 


Dilution Ratio 0.28 
Furnace Outlet Temperature, °| : I82 
Furnace Uutlet Pressure, ps 1,180 
Naphtha Charge Rate, B, D ‘ 3 14,470 
Outside Gas Charge Rate, Kh. D 0 
B-B Production, B/D 1,400 2,000 
Lt. Poly Gaso. Product BD 4,7 ) 9,000 
Hvy. Poly Gaso. Prod m, B/D 5 4 2,800 
VUetane Numbers (Res. + rel 

Lt. Poly Gas 

Total Poly Gas 

Hy ‘oly Gaso 


Naphtha “K" Factor 


@ 0.30 Dilution Ratio 








increases. Therefore reduced severities 
must be used for coke-free operation 

For example. a gas dilution of zero 
is required for the relatively mild 
reactions involved in straight thermal 
reforming. An infinite gas dilution is 
necessary for the more severe opera 
tion of thermal polymerization. Inter 
mediate gas dilutions are required in 
the polyform process where an intet 
mediate cracking severity is employed 

This concept ts applied to plant 
practice by use of Figure 2. which 
presents the re lationship between soak 
ing factor and dilution ratio there 
expressed as percent naphtha in the 
furnace charge). The curve is defined 
hy soaking factors for coke-free opel 
ating levels for thermal polymerization 
(Point 1). thermal reforming at 1000 
F. furnace outlet temperature (Point 
2). and polyforming (Point 3). The 
soaking factor for polyforming was 
calculated from design conditions for 
a typical unit (100 percent gas dilu 
tion. 1060 F. transfer line tempera 
ture). A more useful form of this 
relationship is shown in Figure 3. 
replotted using furnace outlet tempera 
ture. Thus, if a 1040 F. transfer line 
temperature ts required to produce a 
product of specified octane number 





the minimum dilution ratio for satis L 





factory operation is 0.37. The curve is >, a 
conservative, particularly in the range 

i TEL (Approximate) 
of low transfer line temperatures. since " 








it represents operation below the cok 





o ~e S , , —_ 
ing threshold ome remm - have Figure 4. Effect of polyform gasoline octane number on maximum naphtha charge rate for a 
operated thermal reforming equipment typical unit 
(zero gas dilution) with transfer line 
temperatures as high as 1030 to 


lO | 


The usefulness of this concept has 


Figure 4 shows typical curves for poly it 1.00 dilution ratio 
4) Thermal retorming ) 
forming capacity as a function of the ‘ a . —_— . 
naphtha 
octane number of light polyform gaso ) Crackion of 25° AP? acs oil 
line at Beaumont. Visbreaking of a 17.5 API re 


J 
lt mM 


been confirmed by extensive plant 


data. Typical conditions for various The minimum operable dilution 


operations are shown in Table 2. The ' - 
‘iI , va “hte ratio can be estimated for other opera Phe relationship in Figure 5 is based 
dilution ratio of the charge has been sleme (anc on ane off mabvincmian) 

: 0 — = I r on two assumptions. First, soaking fac 
varied from 0.90 to as low as 0.06 } . of Figure Soaking fact s 
( : ht} "yy Use O igure 0. OO@KINE accor | tors are for conservatively safe opera 
orresponding increases in naphtha slotted as a function of the specific e 
I ee | tions from the standpoint of coil cok 


gravity of the furnace charge for sev ing. Second 


charge rate to the unit have ranged up j 
” . > ve tar production occurs 

to $l percent at a severity level re eral standard thermal operations from cracking only the heavier por 

quired to produce an octane number . r : I 


tion of the furnace charge. The forma 


of approximately 89 (Research ee 


FEL) on the light gasoline product tion of tar from the light hydrocarbon 


diluent in polyforming is small and 
can be neglected. Tar concentration 
TABLE 3 (and coking tendency) in the furnace 
Sample Calculation of Soaking Factor effluent is therefore proportional to 
the percentage of the heavy compo 
Fraction of Coil Volume Oil Temp. Press. Corr Simpson's 
Above 800 °F F h ‘ Press. psi P , ule 
Se ae ; “a A ~ . i _ expressed boy the specif gravity of the 
{ 1445 1Y 14 ‘ 
43 ~ 


nent in the charge. This is effectively 


charge. Use of Figure 5 is shown in 


410 as 2 «2 6M 
wK5 as ) m0 Table \ for polyforming kerosine 
: ade (42° API) at various severity levels 


TABLE A 


Approx. Furnace Minimum 

Soaking Factor (atlet Temp., t Dilution Ratio 
10 10455 1.35 
O40 Ow 
{ 0.64 


' 




















Relationship between soaking factor and maximum allowable specific gravity of the 


furnace charge 


Figure 5 


The dilution ratio of the polyform made in order to determine the rela 
naphtha charge rate 
umber of the asoline 
frequency of these 
the eflective 
ness of the polyform process in meet 
ing shifting 


req irement 


hurnace tionship het veer 


ble in 


the optimus 


charge | ino important varia 
ol ind 
product The 


evaluations will increase 


refinery operation Selection octane 1 


dilution ratio for 


poly 


form unit operations is «ke precrictenit or 


refinery isoline blendir 


Calculation of Soaking Factor 

\ modified form of the first 
reaction equation 
ing soaking factors. Standard 
conditions of BOO | ind ZOO pst 
ere used. The soakin 
derived from Nelson 


ordet 
was used in caleulat 
reler 
erie 
factor equa 


ion wa 


or optimum polyform unit ope 


eval mation of these tactor- 





The term Mean K+/kK. 
over the heating curve by integration 
The effect of 


time is approximated by the operating 


is evaluated 


pressure on residence 
pressure divided by the reference pres 


sure This assumption ts reasonably 


accurate since, under standard reform 
ing conditions, compressibility effect 
is negligible. The effect of temperature 
on fluid lected 
since a narrow range of temperatures 
( 1000-1060 FL) was investigated. The 
soaking factor 


eiven by 


density has been ne 


equatior Is ther 


() | 


Phe soaking 


easily 


factor 
solved by 


equation can he 
rraphical integration 
Data for 
(Ky/kK 
have been presented by Hirsch. Craw 
ford, and Holloway Phese 
used in calculating soaking factors for 


cracking and 


merization as 


or by use of Simpson's rule 
the relative reaction rate 


data were 


ras oil thermal poly 


well as for reforming 
Soaking factors were thereby kept on 
a comparable basis. A sample calcula 
tion showing the application of Simp 
sons rule I= shown in Table 


ACKNOWLEDGMENT 


BIBLIOGRAPHY 
' ix 














Plant view where tail gases from furnace enter this converter and condensed sulfur 


Mexico's Sulfur Recovery Plant Ranks ...... 
oe. Second Largest in the World 


passes through these coolers accumulates as molten sulfur See next page 


Seymour Schwartz 
S. Schwartz & Associates, New York 


THE WORLD'S second largest sul water. are fed through a special rin quantity of au The combined com 
fur recovery plant ope rated by Petro type burner located at one end of a bustion products from the ‘A and 
leos Mexicanos at Poza Rica. recovers dog-house” or Dutch-oven at the fur B” streams pass through the checker 
120 tons per day to make the Republic nace inlet. Combustion of the gases work baffle and down through the 
of Mexico a net exporter instead of im proceeds as follows: afterpart of the furnace and out the 
porter of sulfur . opposite end. Sufficient hydrogen sul 


1] ( 


Sour natural is from the Poza Rica fide is left unburned in order to carry 


held is brought in from the field 


through a series of compressors which Combustion products in the Duteh 


ri) cf out the final reaction in the catalytic 
eonverters 
>t] () bl 


feed two amine ty pe purification plants oven enter the forepart of the furnace 
Sufficient total air is fed to the fur 


Consisting of two mirror-image units proper i vertical evlindrical vessel 
each designed for 60° million cubis containing a central checkerwork baf nace to provide a 2/1 volume ratio of 
feet of sour gas per day. the plant cur fle wall. Here the A” stream is fed HLS to SO, in the tail gases to effect 
rently treats sufficient sour gas to proc ilor th the remaining stochiometri maximum conversion to sulfur 
ess a total of 85 million cubic feet The gases leave the furnace at about 
daily. The sulfur-recovery plant oper TABLE 1 1480 F. Approximately 92 percent of 
ates at the capacity of the Girdler units the furnace effluent stream enters the 
to furnish waste acid gas a J o_o waste heat boiler, also of special de 

( irrently feed to the plant is shown . sien the balance heing by pa ed for 
in Table ] , reheating the condenser exit 


The b° stream acid eas. alone with later stage in the proce 


sufficient aur burn the H.S to SO Phe boiler consist 


and the hvdrocarbon and bundles of finned tube 





solidifies on this conveyor belt 


with An internal 


by-pass arrangement allows the boiler 


ing lined relractory 


exit ga controlled 


temperature to bee 
within desired limits ranging to about 
GO | Approximately 26.000) pounds 
per of 2 
erated 
Boiler 
the No 
drical ve 
feet 
tlumina catalyst. The eases puss down 
th the bed and exit at the 
sul 


steam ts en 


hour Md psig 


exit gases enter one end of 


| converter. a horizontal evlin 


ssel 


ten feet in diameter by 


Mo containing a layer of 


ward throu 


opposite end. In doing so further 


fur formation occurs. according to 
| quation (4). and the reacted products 
leave at about 550 | 


The No. | 


is divided and fed to two condensers 


converter exit gas stream 


operating in parallel wherein the en 
The 
16 feet in diameter by ap 
1S feet tall packed with 
Phe het fuses are 


cool molten sulfur 


tire gas stream is cooled to 265 | 
vessels are 
proximately 
subway ‘rating 
ooled by pumping 
rom a central pruirnnpy pout through heat 
ind then to the top of the 
The liquid fall 
to the rising stream of 
vapor. While in con 
packing ontact 


between the ma 


xchanver 
ondenset sulfa 
countercurrent 
ra ind sulfur 
tact with the direct 
heat exchanee occurs 
amed the liquid which causes the efflu 
liquid hecome 


heated 


sulfur stream = to 


TLL 


mul as produ t 


ent 
ind vapor in the is to 
conden t 


The time of 
thax 


sulfur re 
the 


direct-contact 


considered normal in petro 


leum = industry is unique in sulfur 
recovery operation in that it provides 
eflicient heat well as col 
sulfur mist formed 


coole d 


wine 


removal as 
lection of whet 
ulfur por ies 

The iiss le 
reheated to 
hot 


the No 1 con 
71 FL by mix 
with the etlluent 
stream mentioned previously, The com 
enters a No 
imilar in ippearance 

truction to the No. | 
hed of 

vessel raises the 
temperature to 410 r 

The gases flaw 


( onae nscrs 


denser ire 


in it furnace 


bined i tream con 


vertet ind con 


vessel, and also 
tlumina catalyst 


efflu 


contarnin i 
, 
Reaction in thi 


ent 


the No. 2 
No. | ves 


inte 


the 


next 


similar to 


cooling by reeyeled 
occurs, the 
forming the effluent 
stream and appearing as product in the 
collecting pit At this 
mately 93.5 percent of the input hydro 


sels. wherein 


molten sulfur condensate 


part of liquid 


point approxi 
ven sulfide is converted to sulfur 

The vases which exit the No 
densers parallel-con 


) 
Zeon 


flow into two 
nected mist extractor vessels approxi 
1S leet 


spray re 


mately ten feet in diameter by 
Phese 
moval packing which remove uncon 
to the next 


long contain beds of 


densed sulfur spray prior 
In this. the 
TOO I 


process step vases are re 
heated to about 
tion products from an externally fired 
The 


products are passed through a catalyst 


with combus 


natural gas furnace. combined 
the unre- 
acted hydrogen sulfide occurs, Effluent 
products from the oxidizer. consisting 
of about «+ percent SO 07 
HS together 
are vented to 


hed wherein destruction of 


and about 
mert gases 
ind water Vapor the 
itmosphere through a 100-foot stack 
Vive 


leave the condensers return to the pump 


percent with 


sulfur streams which 


liquid 


storaue 
tank set 


ilso Serves 


pil and overtlow to a central 


reinforced concrete 


level 


storage 


pit. a 


helow round which 


is an emergency 

Phe 
mately 
Iwo hy 
shell 
changer ¢ 
feet of 


2000000 pounds per hour of feed water 


sulfur pumps deliver Ipproxt 
WW) of sulfur through 
three serially-connected 
kach ex 
approximately 2000 


‘pm 
inks of 
tubs 


ontains 


ind exchangers 


quare surface. Approximately 
is pumped through these exchangers 
it 196] 
by the 
furnishes the 
with boiler 


system of 


to remove the heat pou ked up 
This 
central 
water \ 
alarms 
all thu 
ind changes in plant opera 
balanced 
results at all times 

Part of the cooled sulfur is fed to a 
continuous water-bed-supported stain 


reeveled sulfur water 
town’s 


lee d 


powell 
plant con 
plete and 
ire provided to take care of 
tuations 
that a water system 


tion so 


10 inches 
Solidih 


air and 


less steel belt approximately 
about 184 feet lone 
molten sulfur by 


wice by 
cation of the 


water cooling results in a continuous 


discharges from this breaker 


ribbon of sulfur. This is broken up 
into free-flowing chips of sulfur ap 
proximately five sixteenths of an inch 
thick by four rhis 
method of unique 
among all sulfur plants and avoids the 
need for the conventional pouring into 
It is also a 
sulfur han 


inches on a side. 


sulfur handling is 


huge forms and blasting 


very economic method of 
dling and requires negligible operating 
labor. 

( hip sulfur is stored in an elevated 
hopper to facilitate truck loading and 
shipment. However, part of the broken 
product may be stockpiled on an ad 
jacent areaway. A small pad is avail- 
able for storing in block form. how 
ever, to provide for emergency storage. 

The production of this plant is ap 
proximately 120 short tons per day 
The ultimate capacity of the plant has 
never been determined. due to the fact 
that the gas treaters presently operate 
at capacity. Individual tests on various 
pieces of equipment, however, indicate 
that the plant will recover 160 180 tons 
per day with but negligible changes in 
the existing equipment 

Several unique features of this plant 
the fam 


deserve Speci il comment. In 
in veneral 


ily of sulfur recovery units, 
this plant recovers high purity sulfur 
of 99.9 percent or hetter from the 
weakest acid gas streneth known to be 
The production 
largest in the world, 
Texas Gulf’s Worland plant 


<o treated rate is 


second second 


only to 


which processes a 9 percent acid gas 
and produces about 500 tons of sulfur 
Phe plant 
ind expensive sulfur blasting and vet 
handled solid sul 


ivoids danege rous 


per day 


produces an easily 
fur product 

This single plant has changed the 
entire sulfur economy of the Republic 
of Mexico from one of de pendence on 
the Lnited States to one of independ 


Vi xican control 


con 


ent operation under 
Phe sulfur recovers plant 


structed by Arthur G. Mehee 


pany. ( leve land. Ohio Proce <8 ce sons 


Was 


(Lom 


technical and economic studies were 


by S. Schwartz & Associate 
with the Allied Chemical & 
Corporation Ne “ York 


in collabo 


ration 
Dye 





Thermal Insulation 
For Industrial Requirements 


’art X. This final i ll le fi I | I 
Part ° is final installment defines the needs anc 


progress toward standardization and highlights some educa- 


tional shortcomings. 
Ray Thomas 
( - rt ‘ , , 


STANDARDIZATION is the 


data or 


pro 
reducing a volume of 
facts to a 
dition they 
with like results. It is the purpose of 
this article to assist in developing a 
better the need for 
thermal exer- 
control in the use of 
insulants, in the use of test 
and in the con- 


‘as of 


collection ol state or con- 


wherein can be evaluated 


understanding of 
insulation standards to 
cise thermal 
methods 
for thermal insulants, 
sistant application of the results ob- 
tained by those test methods 
The benefits to be derived 
standardization are manifold. The first 


from 


systematic 
the versatility 


effect is an orderly 
The 


of material uses which will evolve into 


pro- 
cedure second is 
an application pattern easily adapted 
to the Finally, 
each improvement in the applied tech- 
either 


re quired conditions. 


nique, concerning materials or 
methods produces a corresponding in 
service life of the ap- 


This is particularly 


crease in. the 
plied materials 
times of rising 


Important when nm 


costs economics hecome increasingly 


significant 


Standardization and Low Bids 


Standardization, since it results in 


more sound basis on which to eval 


uate and compare. can be quite bene 
ficial for example. in adoption of the 
lowest bid polices Without an adequate 
basis for com 


which should be 
ot this Polley is not 


irison of information 


considered idoption 
infrequently 
proven to be false economy and thus 
unwise procedure 


Phere I> a 
ress ! the 


great opportunity for 


pro insulation industry 
through 


those 


nereasing productivity ot 
now occupied im its work and 
idditional scientists and en 


fhe ld 


standardization 


trainin 
gineers for this 

An integtT ited 
issist in accomplishing the 


pro 
eram cat 
first andthe accom 


see ond can hve 


Publishing ¢ 


plished through cooperation of indus 
try and the institutions of learning 
Changing conditions. which are ex 
acting in their demand for availability 
of materials, impose a responsibility 
industry. This 
created a desire to conform to a co 


on leaders of has 
ordinated plan that make available 
materials which can be used to create 
combinations of like or unlike 
An outstanding example of 


many 
materials 
such a method is now transforming 
the thermal 


a cohesive organization not heretofore 


insulation industry into 
realized 

Following the completion of a large 
construction operation during early 
1935, several carloads of surplus ther 
were listed 
The author 


was requested to devise some method 


mal insulating materials 


on the inventory records 
of eliminating such surplus volumes 
on future operations. This resulted in 
a study which in the fall of that vear 
brought into being the Thomas Dimen 
sional Standards for thermal pipe in 
Through this medium 
combination of hot with hot materials 
cold with cold 
cold materials may be 

Phis 


turing all 


sulation any 


materials or hot with 
used 
manutac 


system is based on 


pipe 
diameter 
pipe 


insulation so 


insulation to a com 
which conforms 


of that size All 


manufactured 


mon outside 


to a standard 


pipe 
be nested so that shipping 


ean 
and stor 
age space may be conserved and best 
of all the flexibility of handling 


application has never before been ap 


and 


proached. Approximately 75 percent 
of the sizes and thickness existing be 
fore this method effect 
eventually be Vost 


produc ne of 


was put into 


can eliminated 
manufacturers are now 
have in process ol deve lopment, equip 
manufacturing these 


they should he 


ment tor mate 


rials and available 


soon 


It was through the American So 


that a 
ulti 
through 


Testing Materials 
established 
impetus 


erety tor 


program Was which 


mately received its 
acceptance by the producer, consume! 
This so 
ciety has for its purpose the promotion 
of knowledge of the 
and the standardization of 
ind the methods of test 
standard any 


ind general interest eroups 
materials of en 
ineering 
specifications 
ng Before a covering 
commodity. is adopted hy the society 
it must be generally acce pted and ap 
proved by the manufacturers interested 
in that type of product, the consumers 
mem 


who use the material and those 


in but who 
first 


This latter group consists of 


bers who have an interest 


cannot classify under the Iwo 
headings 
members of experimental laboratories 
These standards 
reviewed at least every two o1 
acted 


intervals when sufficient evi 


fire underwriters, et 
must be 
three 
at lesser 


years and may be upon 
dence has been presented to justify 
consideration 

Years are 


fore a standard is identified by 
ber, because, much research must often 


sometimes required — be 
num 
he resorted to before all parties con 
cerned will agree to its submission to 
the society Competent consumers” 
should 


Committee €-lO0) on 
with a 


representatives about 


the work of 


insulating 


prequare 
thermal materials 
view toward contributing to its activi 
user of such material 
benefits from the 


ties since every 
no matter how small 
results obtained by this group of men 


Recognition to Groups 


In discussing sources of standards 
recognition should also be given to the 
work sue h 
the American Standards 
U.S. Bureau of Standards, | 


number of 


done by organizations as 
Association 
S. Navy 


and a_ limited industrial 
companies. Specifications presented as 
standards are sometimes furnished 
directly or 
through These 


specifications necessarily written for a 


by manufacturers either 


their associations 


specihe type of product are seldom 


coordinated to permit evaluation of 


competitive materials of similar type 
It is 
for the 
make i 


ceived from a number of inde pendent 


therefore practically impossible 
reneral practicing engineer to 
proper election from bids re 
“OUTCEes Haphazard or incomplete in 
costly 


speciheations are too 


formation can be extremely 
when used for bidding purposes 
mal insulation 
seldom spre ific enough to re quire close 
and are too fre 
wide that the 
do about as he 
de sirable \ 


industry of the in 


adherence to them 


eon 


quently “oO open 


tractor can chooses 


This may or may not be 
realization by 
heat conservation in 


ordinate costs of 


their plants will demand surveys in 


7 





mally 
the pa 
i fundamental nature 


that the 


Still, so much of 


remain to be dome wcom 
plishenent thu far are merely the 


beoining 


Iwo Research Programs 


ram 


such fundamental research pro 
which should have been 
taken long ago are now in progress 
1) effect of 
ductivity and 2) the 
thermal in 
their weather and vapor 


Without th 


ilation cle ign er meer 


under 
moisture on thermal cor 
moisture Vapor 
resistance ol ulating ma 
terial vith 
ponent 
the in 
itly handicapped, since every 
pheric and sub-zero installation 
these condition ancl the 

factor 


know led 


0 zed i 


ned job. Thi 


! tlatior specialist to 


ce life of a particular 


thir 1 reasonably 
rate 
extent a 
there 


Standardization is to some 
ensot hip It tands to reason 
fore, that the standardization of any 
method should meet with the 
pore entatior of those 

possible \ll 
‘ ) ve project " 
indard procedures if they 
the l benefit 


IpPpray il 


increased rather thar 


mil TH) LL aL 


Standardizatio 
ins holdis on to 
without thought o1 
requirements Much ! 


such ideas particularly 


intiqquate d 
study for 

writter 
perpetuate 
or | t inds 


thev refer to pecihic types 


information 


me over 
ponents of a new de 
nt mav lean far in the opposite 
[he icceptance of either 


tested information 


tated or ut 
tempered to the individual 
I needs 


Th ! 
ible to discert 


lation engineer must " 
when overemphasis of 
properties may tend to draw 


from the weak This 


vhere the insulation specialist plays 


certai 
ittentior points. 
such an training 


ind backs 


OMIsslotis 


mportant role, His 
him lo detect 
and discrepancies and thus 


round enable 


to request information pertinent to 
any thermal insulation problem 
When it is realized that some prob 
lems may require the consideration of 
nearly 200 separate items, it can read 
ily be appreciated that an ill advised 
could be 


thermal 


inde t d. So 


solution costly 
information 
is ol necessity empirical that the use 
of all the known data requires in addi 
deal of knowledge 


inh ym rlormance 


much insulation 


tion a real based 
or CA Perience 
bacts 
j 


portant rote in judging thie 


therefore, must play an im- 
merits ol 
any material and its application. Any 
material will give results to a certain 
i I that degree 


deuret pul is 


to itisly the 


real ¢ nough 
desired? The 


there 


“CTViCct 


thern insulation engineer is 


ndispensable in even the ordi 


hen two or materials 
ised for the 
ell be stated at this point that 
mst of 
trom two percent to ten percent 


tal cost of 


more 
SeTVICt nvolved 


thermal insulation, which 
Varics 
of the t a job is frequently 


mt of the item on 


Faulty Liaison 


mination of information 


the thermal insulation in 
ol evel 
tandards 
fo oof zations 


here in this 


mecreasin por 
occurring in the 
men 
irticle are of 
Hniportance There is al 
howevel vhich = too 

lected, that of 
find a 


pres tlent am the 


rite ry reta 


rarity to 


o reflection on the 
ed with the physica 
rather an inherent 
liaison between the 

desien en neer and the mechani 
The tuthor has been duly concerned 
for many vears with the weakness of 
th link. and has at last. it is believed 
found an answer. The inability to ob 
tain held nformation durin 
while working in’ the 


of the 


many 
technical 
this 


relative im 


yeawgts 


branches ratustry caused 


condition to swell it its 


portance far bevond its normal status 


psvycholo ical i- well 


‘as needed to 


\ survey of existing organizations 


cated that a 
as a physical structure 


fill this gap 


kL very existing group, large or small 
technical. engineering 


No place was 
who aspired 


stemmed from 


or association interests 
open to the held mechanic 
himself and his trade, to 
who desired to 
better acquaint himself with the prod 
ucts he was required to buy. or to the 
plant maintenance forces that 
had contact with those who could con- 
vev information concerning the latest 


to improve 


the purchasing agent 
st ldom 


developments and methods 


Insulation Group Organized 


To fill 
ated the 
Insulation 


this void, the author initi 
formation of the Thermal 


L949, The pur 


bring 


Society in 
pose of this organization is to 
those 


thermal insulation: to 


together persons interested in 


iccumulate and 
information 


those 


exchange of 
hoe nehit of 


aid in the 
both for the 
concerned and as a public -ervice: 


mutual 
and 
at all times to advance the 
insulation The 
derived by those takir 
through the con 


to endeavor 
science of thermal 
value part has 
demonstrated 
attendance and increased par 
The roal of this 
includes a continuous educational pro 
and = the better 
standards and application. It is hoped 
that 
be a 


been 
sistent 


ticipation society 


ram promot or ol 


1! 


this organization will eventually 


source tor information not now 


tf adily avail il le 


Where thermal 


engineers to come from? The 


are Our ulation 
ispiring 
o for his 
technical education ot titutions 
tech 
nical assistant or to : erm insu 


thesis 


student now has no | lace 


of learning except 
lation is a 
tow ird a deere 

The author should 
nal contributior to }) 


schools 


neerun rake 
their curriculum to 
study which will 

ited graduates to 

ing demand for 
sulation engineet 
is an elective to 
raduate ~! ident 

cluded in the re 

the established = er neer 
hurts It indeed 


dedicated to a course 


mas 
sulation Engineerir 

It would be difficult 
dustry to justifv an investment to bet- 
ter advantage, thar 
scholarships or fellowships to provide 
vitally 


ndeed fol n 
the creation of 


this specialized training. so 


to deserving students 


\ and series 


ree ded 


End of Part 
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Producing 


Ammonia Synthesis Gas 


Low temperature nitrogen washing process can _— 


also produce 98 pereent hydrogen 


J. S. Bardin and D. W. Beery 
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thet timmonia 


there 
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expansion it 
hich i> 
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nal purification of hvdro 


tream I 


The proble mis to 
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ilves in the liquid immonia product; 


Figure |. Ammonia synthesis gas production 
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CONVETStOr 


lo 


formate solution 


of the 


methane is 


residual carbon monoxide 
tlso used for final purifiea 
tion in high pressure ammonia synthe 
plants 

method 
detinite 


liquid nitrogen 


of these 
methane Phere 
the of 


systems for the final purification 


However neither 


remove 


trend 


| 
il 


to use 


of ammonia svnthe as in the plants 


Phe 
is from a liquid nitrogen wash plant 
mil of 


which re 


heing constructed vuthesis 


TL i very low quantity inerts 


ults in 


rood 


ind cataly oners 
high « 
catalyst 


The 


tems 


L por 
onverston to ind 


life 


nerea ed 


tnmmonia 


nitrogen Ww ish 


ol 
- apparently due to the recent 


hilt 


soures 


itural gas reforming a 
of feed isto tw 
ras 1) 
natural ga 
i-rich feed vas 
hve 


partial 


from n i 


0 other souret 


‘ys inert sol the partial oxida 
evnthesis is es 
prose the catalyst 

must be removed from. the 


cle |} 


ar ( Viithiesis 
lo produce a hy 
> the 
retinery ria 
of 


out 


nes 


How ind 2 direct 


e of ogen-rich ( 


, ‘ Phe 


which 


it oxidation natural gas 
eflective }) 


methane dis 


otherwise 
the 
hvdro 
the 


cause 


ind reduce carried with oxyger 


of the 


rortion of 


il 


oven 


ren al from air separation plant) leads to 
of the 
purification of the synthesis ga 
be purged from | of 
sults f as a by-product from the ais 
Where refinery ga 


well 
the liquid nitro 


pressure in 


A | the use nitrogen wash system for 
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ivail 
sep 


are 


must nitrogen are 


Phis 


nmonia product as 


e remainder ire 


able 


ration plant 


quantities 


‘ sVstem re in loss 0 


is SsVnthesi- ~t 


ised asa feed ouree, 
effectively remove 


but 


Conventional ren wash system 


ot 


freq ently 


processes 


ed are removal of the hvdroe irbons I only carbon monoxide also 


pany Publ 99 








TABLE 1 


Nitrogen Wash Gas Balance (Typical Refinery Gas—CO Free) * 


Feed Gas c,. { { 
COMPONENT Percent Percent Percent 


while the above mentioned 


ammonium 


methane 


copper 


cannot 


formate solution 


remove methane 


refinery contain 


since most vases 
appreciable amounts of methane. the 
advantages of the liquid nitrogen wash 
This process has 
commercially in the 


tint d ey 


system are evident 
he en proven 
United States 


tensively in hurope 


and has been 
This 


review the applic ation of low te mpera 


article will 


as developed hy 
(The 


| Istnius hrinne tl 


ture nitrogen washing 
the German Linde Company 
Gesellschaft fuer Linde’s 
A. G., Munich 
rich gases not only for the production 


as (3 H.-N 


streams 


Germany ) to hydrogen 
of ammonia synthesis 
but also for the production ol 


containing over 9S percent hydrogen 


Description of Process 
I 


igure | a block diagram for 
i liquid nitrogen wash plant lo purify 
First. high purity 


show = 


al hy droge tl rich vis 
nitrogen ts produced by an air -epara 
tion unit and compressed lo appronrt 
O00 psie Thy 


mately high-pressure 


nitrogen and the hydrogen-rich gas. at 
passed through i 
Here the 


cooled bry the rust 


Poth jo psig are 


pore cooling unit enterin 
treams are first 
from the low 
feed ras is then dried 


quantity 


te mperature 
o that 


returnin 
unit. The 
the water reachin the low 
minimized. The 


further 


temperature unit ts 
feed i ancl the 


ooled to yi} | usin 


nitrogen are 
conventional 
last 
this coo 


by the low 


used in the 


step 
| 


refrigeration equipment. The 


important sine otherwise 


ing would have to be done 
nitrogen evel 
vstem. Tf the 
eliminated 
with the 


total 


temperature 


nitrogen wash retrigera 
tion to yl | 
ill of the 


nitrogen 


were ind 


coolin , were done 


refrigeration eycle the 


requirement would be much 
than that ol the 


which reduces the 


powell 
reatet s\stem shown 
This system temper 
differences 
and the 


voids a greater increase in ntropy for 


ture between the medium 


being cooled refrigerant 


the system which means greater irre 


versibility and lower overall efficienes 
show? 


flaws 


unit is 


1) | 


The low-temperature 


it Figure 2 Feed vas at 


Percent 


N,-¢ HL-N 


Percent Percent 


COMPONENT 


Feed Gas 
Percent 


TABLE 2 


Nitrogen Wash Gas Balance (Typical Refinery Gas Mixture) * 


CH, C4 CO-N Hy-N 
Percent Percent Percent 


Percent 


Percent 


oa4 


22 scfm per 100 acir 


exchangers where it is 
290 F. by the returning 
hydrogen-nitrogen stream. The cold 
feed gas then enters the bottom of the 
condenser where the 

310 F. and methane is con 
carbon 


through two 


‘ ooled to 


methane gas is 
cooled to 
densed by the 
monoxide fraction from the bottom of 
The over 


evaporating 


the nitrogen wash column 


head 


denser enters the 


from the methane con 
bottom of the nitro 
At this point the gas 
still contains objectionable quantities 
other com 
pounds out by 
liquid nitrogen fed to the top of the 


overhead from the nitro 


stream 
gen wash column 


of carbon monoxide and 


which are scrubbed 


column. The 
gen wash column consists of approxi 


85-95 hvdrogen and 
together 


mately percent 


15 


trace 


percent nitrogen with 
- of carbon monoxide and oxygen 
additional blended 
with the balance 
heat duties on the feed gas 
The hydrogen nitroger 
feed 
plit: one part is warmed further by the 
feed is and the 
by the high pressure 
psig. The 


ind leave the 


Some nitrogen ts 


overhead stream to 
coolers 


first is 
then 


stream 
warmed by the vas and is 
I> warmed 
O00) 


other part 
nitrogen at 


hvdrogen-nitrogen streams 


invite low temperature 


unit at ipproximately 1) | Dhe 


methane fraction is throttled as it 


leaves the methane condenser and is 


“ irmed by hi h 
two of the 


rressure nitroven mm 
| 
coolers. The bot 


{ olumn 


nitrogen 


tom om the nitrogen wash 


nitrogen. carbon monox 


are throttled 


conde riser 


consisting of 
ick ind 


evapor ite d in thre 


methane and 


methane 
same two 


ind then are warmed in the 


exchanget as the methane fraction 
Both streams leave the low-te mperature 
| 


nitrogen at 


unit at approximate ly 


Hi th pore ssure 


finn 


approxi 
enters the low-tem 


VW) FL The 
part of itis coole d 


mately psig 


unit at 
split 


perature nitrogetr 


feed stream is 
by the hvdrogen-nitrogen mixture 
. cooled by the 


and 
methane and 
fractions. The two 
then brought to 


200, FF. by the 


partofit 


{ arbon mononide 


nitrogen streams are 


rether and cooled to 


methane and carbon monoxide frac 


tions. A portion of the cold nitrogen ts 


throttled and mixed with the overhead 
stream from the nitrogen wash column, 
thereby balancing heat duties in the 
unit. The remaining cold nitrogen is 
throttled and passes through a coil in 
the methane where it is 
liquefied and then fed to the top of 
the nitrogen The addi- 
tional nitrogen necessary for a 25 per- 
ammonia 


condenser 
wash ( olumn 


cent concentration in the 
synthesis gas is added to the hydrogen- 
nitrogen mixture outside of the low 


temperature unit. 


Discussion of the Process 
The first example considered is the 
treatment of a gas obtained by partial 
oxidation of natural gas followed by 
shift and 
removal steps. A typical gas so 
duced contains 96 percent hvdrogen, 3 


conversion carbon dioxide 


pro 


percent carbon monoxide and | pet 
virtually no 


cent methane. In this case 
liquid fraction is obtained from = the 


methane condenser. but the carbon 


monoxide and methane ire almost 
completely scrubbed outomn the nitro 
gen wash column. Composition of the 
bottoms from the column is 17.5. per- 
methane, 52.0 percent 
2 


cent carbon 


monoxide. ] percent nitrovet and 


o 2 percent hydrogen 
wash column 


Q5 percent 


The overhead from the 
contains approximately 


hydrogen and 5 percent carbon mon 


mentioned previously 


oxide as Was 
The quantity of contaminants « ontained 
in this mixture after the tinal amount 


idded will hie ot 


> ppm 


of nitrogen has been 
the order of 10 ppm of oxygen 
monoxide and ppm of 


mentioned that the 


of carbon 
It should hve 


argon 


irgon 
amount of and oxygen present 
is influenced by the quantities of these 
contaminants in the nitrogen used. 
This is apparent when it is considered 
that a portion of the nitrogen required 
for a 3:1 ammonia synthesis gas mix 
ture is added external to the cold box 
and consequently the amount of oxy 


gen and argon contained in the final 


svnthesis gas will be a direct function 
of that contained in the nitroger 

The scope of this paper does not in 
clude the 


low 


familiar temperature 
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from 
that 


nitrogen 
to 
scale commercial operation has 
the feasibility of 


containing 


process for separation 


air, It is sufficient state here 


large 
produc ne 
than 0.005 


shown 
nitrogen less 


ron and oxveen combined. 


percent ar 
While this 


mum. it 


szmounts to 50 ppm maxi 
represents 15-20 ppm 
the final The 


iir separation plant used for 


only 
based on s\nthesis gas 
type of 
litrogen production affects the nitro 
and the argon and 


gen purity rreatly 


nitrogen may at 
de 
plant 


oxvgen content of the 
the above 
the 


times vary from value 


pending tvpe of 
~t le ete d 


Continuing with the example 


upon 


2 
cubic feet of nitrogen are required for 
100 cubie feet of feed gas: 31.4 cubic 
feet in the 3:1 ammonia syn 
thesis ‘as the 
cubic feet are discharged from the bot 
tom of the scrubbing column as part 
of the For 
this partic ular feed gas. 60 percent of 
the nitrogen is compressed to approx) 


appear 


while remaining 4.4 


carbon monoxide fraction 


mately 3000 pounds while the remain 


der is compressed to 500 psig, the op 


Figure 2. Liquid nitrogen wash system 


| rom 


125.6 


of the 
feet of feed gas. 
synthesis gas 


eratin pressure -Vstem 
LOO cubic 
feet of ammonia 
are obtained. The 
is better than 98 percent 

It should be noted that if 


methane is in the feed gas than in the 


each 
( ubic 


hy droge nm recovery 


more 


present case. a significant portion will 
bee liqque lied itt the methane condenset 
ind at 
monoxide will be removed at this point 
solubility the 

still be nece 
traces of 


it 


the same time more carbon 


methane 
to 


mon 


due to its in 


However. it will ~sary 
final 


methane 


carbon 
the 


remove 
oxide and =f rubbing 
column 

\ plant of this type based on treat 
ing a gas of the stated composition and 
pressure in sufficient quantity to pro 
duce 200 tons per day of ammonia sy 
thesis gas has been estimated to cost 
approximately $1 million complete in 
the 
building of transite 


ot 


necessa;ry 


( luding COMpPressor 


This 
the 


not 


construction 


feure course. only includes 


system and does 


of the 


nitrogen wash 


cover the cost air separation 


plant 


As can be seen from the basic 
ess, the major utility is power for the 
the 


tional refrigeration unit. For a plant to 


nitrogen Compressor and conven 
produce 200 tons per day of ammonia 
the 
Power 


figures 


utilities are 
kw 
rise) LLS& ypm These 
202 kw and 8330 


ton of ammonia 


following required 
1680 
5 F 

reduce 
of 
svnthesis gas produced 


The le 


scribed is generally applicable to a 


and cooling water 


vallons water per 


process which has heen 
wide variety of gas compositions when 
suitable modification of the heat ex 
made. If the feed 


gas contains larger quantities of meth 
and C, hydrocarbons 


change scheme Is 
ane and or ¢ 
there will be a greater quantity of con 
densate, and provisions must be made 
for the 
various fractions at appropriate points 
The hydrocarbon fractions can be dis 
charged from the plant as either gases 
or liquids. If liquid streams are with 
drawn, the low temperature refrigera 


draining and re-evaporating 


tion requirements will increase 


Fieure 3 shows a gas balance when 
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ved 


ipparent 
though 
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m carbon 
methane 


ot 
the 


ipprox mately 7 percent 


im the is as it enters 


requ 
ditherent percent 


the two 
ind OO.7 4 


ntouw 
percent 
reater pet 

nitrover ver LO 
the latter 


pereent 
Actually, the 


ruired 100) cubie feet 


feed 


per 
nh present mn the 


ce feet in the 


is js 
former case and 
ic feet in the latter. The addi 
trogen for the second case 

1 the bottom of the 
out the 
this is 


column in 
carbon monoxide 
from these 
diff eult) to 


eer example 


reneralize re 


tem- 


ish =\ Since 


flexible 


er 
the 


om condens ! 
percent nitro 
r contami 


il for the 


rove 


| hie 


ire 


immer isvi 


nitrogen requireme nts 


red iced 


er diluted with 


reathy 


sine 
ne lon 


1 to the 


immon “Vr 


In the event that carbon 
ol 
objected to im the hydrogen 


thesis 
oxide 


mon 


and traces methane are not 


the 


wash column could be el 


nitro 
ren iminated 
and only the condenser would be used 
Ninety-eight 
still produced 
thirds of the diluent 
} 


Dorn mor oxide 


hvdro en would 


hut 


percent 
roughly 
nuld be car 


ruld be 


be two 
as 
and one-third 
nitroger 

By 


plant to pr xduce Of 
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isl 


percent } ,dro eT 
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percent nitrogen uw 


ilent to 200 tons 4 


1 quantity equiv 
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ana 
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el 


> tons per d iv of } vdrosg 
This fi 


1 million pre viously 


> 
cost 

o 

with 2 


plant to produce 200 tons per day of 


$965.000 rere 


nven tor a 


immonia from a gas consisting of 96 
carbon 


Phe 


ippreciably 


percent hydrogen -percent 
monoxide and |-percent methane 
hydrogen plant is not 
the 


ras plant even though a 


cheaper thar immonia synthesis 
smaller ca 
nitrogen used 
this substantially 
off-set by the increased cost due to the 
idditional ind the 
vacuum pump 


The 


water 


pacity compressor 1 


reduction is 


since 


reflux condense 


and cooling 


be 


porn 


required power 
for this system will 


LOOO kw and 700 


ipPproni 


mately 


Summary 


Currently there is considerable in 
the ol 
vash systems for the final purifieatior 
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vith ex 


terest in use liquid nitrogen 


ammonia synthesis eas prod 


ess is a very flexible one 


applic ibility and can he 
for 
but also for prod wi 

hydro 
Phe purified sevnthesis 
the pl 
Not 
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treme ly \“ ide 
not 
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LESS EQUIPMENT and fewer men are required to 
fight fires at Shell Oil Company's Houston refinery since 
the recent addition of these three “foam houses on wheels 
The trailer and each of the trucks hold 900 gallons of 
foam liquid and each unit is equipped with its own foam 
tower. hose. nozzles. and other necessary equipme nt. Water 
is fed to the units through six 2! 
of the units, then mixed with 5 percent liquid foam and 


Te h inlets at the rear 


_. anda <0 
ejected through six discharge connections on either side 
The mixing is accomplished in the trailer with a propor 
tioner powered by a gasoline motor. Proportioners in the 
trucks are powered by the truck motors. One of the trucks 
is also equipped with a 600-gallon water pump which 
works off the truck motor. Three units are needed for 
maximum efliciency because most of the larger tanks have 


three foam chambers 


Less Manpower and Equipment 


Fire-fighting technique at Houston refinery acquires greater 


mobility with recent addition of three foam houses on wheels 


“rat 


W HEN FOAM is dise harged instead ot water 


the mixture leaving the trucks or trailer is fed air through 


as here 


injectors on each of the nozzles 





CLOSEUP OF a foam truck in action. This illustrate 

the ease of operation of the individual hose streams, which 

carry 125 pounds per square inch pressure and throw 
125 gallons per minute Also see next page 
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THE FOAM is poured upon tank fires by the Moeller 
tube, splash and tower methods. The Moeller tube is pro 
vided on the larger tanks to insure a gentle application of 
the foam to the oil surface. thereby conserving foam pro 
duction for the faster coverage of the larger surface areas 
on the big tanks. The foam is fed into the tubs upper 
left) through a pipe leading into the foam chamber. Th 
chamber is fitted with a diaphragm which is shoved in 
wards unde pressure from the foam. Air is injected just 


before the liquid foam enters the foam chamber 


THE SPLASH -Vstem is shown in operation in photo 
ioupper right Diaphragm for the Moeller tube is at the 


left of the preture 


THE FOAM tower or applicator system Cright) is 
used on floating roof tanks or on tanks having no foam 
chambers or damaged foam chambers. A goose-necked 
pipe is connected at the top end of the appheator. The ai 
injector is located at the flange on the base of the goose 
neck. This foam tower has been converted from chemical 


powder service to mechanical foam production. To left of 


photo is a typical foam chamber with Moeller tube. which 


is scheduled to hve Conve rted to mechanical foam service 


104 
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Figure | 


Schematic diagram of new hydroforming and aromatics recovery facilities 


New Hydroforming Unit Produces 
Petrochemicals and AvGas 


New Argentina aromatics facilities completely de- 


scribed with . . . Flow Diagrams . . . Operating Conditions . . . 


Complete Analyses 


J. J. Swift, 5. R. Stiles, E. W. Howard 


and M. Tarnpoll 
The M. W. Kellogg Company 

THE SUCCESSFUL operation of 
the Hydroforming and aromatics ex- 
traction plant recently completed for 
the Argentine government marks an 
important in their far-reaching 
program of self-sufficiency and indus- 
trial development. This Hydroforming 
and aromatics extraction plant is the 
only one of its kind in the world out 
side of the United States. 

The project was conceived and con 
the DirecciOn General de 
(DGEM) for 
the primary purpose of manufacturing 
nitration grade toluene. The plant was 
designed by the M. W. Kellogg Com 


pany while construction and operating 


structed by 
Fabricaciones Militares 


assistance was supplied by its Latin- 
American Kelloge Pan 
American Although the 


plant was originally designed for pro 


subsidiary 
Corporation 
nitration grade toluene, it has 
start of 


duc ing 


also since the operation on 


New Yor 


April 26. 1951, successfully accom 
plished the production of nitration 
grade benzene, and finished aviation 
gasoline of 91/98 and 100/130 grades. 
The flexible operation of this plant 
is accelerating the industrial develop 
ment program of the government in 
related fields. 


nificance of the 


Figure | shows the sig 
Planta K in the Ar 
ventine industrial pieture 


Hydroforming process design has 


undergone considerable development 


since its introduction some 12 years 


avo. Practical considerations of desired 


capacity, capital expenditure and local 
conditions peculiar to the project. dis 
tated the final Hydro 
former for this project as a fixed bed 


de sign of the 


unit having two catalytic reactors, and 
followine the 


Hvdroforming 


design of many 
units The 


wherein the 


hasic 
previous 
aromatics recovery system 
extracted from the 


pure aromati« Is 


crude aromatic concentrate from the 


hvdroformin operation Uses the 
phenol extraction principle 
heated 


hirst 


The plant Wa uy and nay h 


tha was cut into the reactor on 
April 26 
narrow horlin ( 
the production of 
the plant w: ‘ 
vith the in of the 


plant operatin ) onnet ot 


1951 in ar operation on a 
naphtha fraction for 
toluene. The initial 
operation of oneerned 
primarily 
praovin 
equipment development of 
the ‘ i! ‘ ition leadin lo 
the : \ Thi performance test 


May 20) 1951 


ruarantees were 


run ; Th of 
ind al 
ompletels fulfilled and approved hy 
Mav 31. 1951 
was considered officially approved ina 


wet pled by the DG \l 
The plant operation has 


contract ial 


at which time the plant 


bree nhoeml 


nently successful from the outset, and 
the actual performance has exceeded 
hy considerable mareitis all desien 
ruarantees with respect to the yields 
quality of products and utilities con 
With the exception of sey 


eral interruptions due to power fail 


sumption 


ures and a short shutdown necessitated 
hy the catalyst changing in one reactor, 
Planta Khas 


opration for more than one year sinee 


heen in continuous 


its initial start up. 

Prior to the initiation of the process 
Hydroforming 
pilot plant studies and analytical work 


design. considerable 
were carried out to establish the basi 
factors of the feed 
stocks which were contemplated being 
used by the DGFM. The basic labora 


tory 


design for the 


work was directed primarly to 
the production of toluene using nar 
row-boiling C, fractions from Como 
Rivadavia and Challaco 
oils which are native to Argentina. On 
the basis of the pilot plant work the 
guarantees for the plant were estab- 
lished at a minimum yield of 35 weight 


doro crude 


percent nitration grade toluene to be 
obtained from a feed stock having the 
specifications shown in Table 1. 


TABLE 1 


Design Feed Stock inspections 


Specific Gravity 
ASTM Distillation 

Initial Boiling Point 

5 Percent 

10 Percent 

20 Percent 

1) Percent 

40 Percent 

SO Percent 
0) Percent 
70 Percent 
) Percent 





pecitied distillation range in 


whatever content af thre crude 


there may be ol i} methvlevelo 


hexane bb) ethyleyelopentan ind ¢ 
The richer the methy|! 
content of the ehas 

il t »| jerrne 
Tries 


bthy 


eye lope ntane is the next most desirable 


normal he plane 
cyclohexane 
ton k 
vi‘ ld 


readily ¢ 


the greater the potent 


ince methyleyvclohexane 


onve rted to toluene 

ilacture 
preclud 

feed 


ouret 


component for toluene mat 
Because of local difficulties 
ibility of 
m the Challaco crude 
range ¢ 


ing the pos obtainu 
tock fro 
inew narrow-boiling 
obtained 


crude Wis 


fraction 
from Comodoro Rivadavia 
taken as the feed stock for 
operation, In view of the 
wtual feed 

for the 
reflect the 


the toluene 
different nature of the 
stock, the yield 
operation were revi ed to 
feed stock « 
compared to the desien feed. The con 
actual feed 


corre spondin 


Table 2 


fuarantee 
changed 


omposition i 


ind dt rt 


vield 


parison of the 
feed with the 


uarantees | hown in 


TABLE 2 
Design and Actual 
Stocks 


Comparison of Feed 


Dengan teed Actual Feed 


t Pare 
ent (Metine 
\romat 
t Naphthene 
(irade I 
y 


The operation of the plant showed 
for the 


Pable 


vields toluene 


forth in 


characterists 


operation as et 


TABLE 3 


Corrected Yields 
Output Basis 


lack of 


to permit the measurement 


Because of a instruments 
at the time 
of quantities leading to the calculation 


ol coke 


the figure of O.3 weight percent coke 


production on the catalyst 


in luded in the yield heures has been 


issumed the same as the coke fheure 


used in the design calculations 


The vield of nitration grade toluene 


Lik) 


yield 
this 


basis) 


obtained exceeded the euaranter 
for the feed stock Al<o 
I vield (on an output 


observed 
W) percent of the 


ictual 
ruarantee vield 
is contemplated for the design 

ing a composition 


feed 


con 


stock 


iperior to the 


the actual operation 


Phe inspections of the 


iltin 


products re 
from toluene ope ration may hve 
exemplified by the composite 
f the products obtained during the 


test ru is shown in Table 4 


iverave 


TABLE 4 
Analyses of Hydroformer Product 


Kaw 
Concentrate 
trom 
Iivdrotormer 
Feed to 
batraction 


Light Heavy 


Naphtha Naphtha Toluene 


‘ 


duce d in 


quality of the toluene pro 
Planta Ko is 


superior to the 


considerably 
speciheation require 
nitration grade toluene, as 


Table 5 


ments for 


show mon 


TABLE 5 


Nitraton 
Grade 
Toluene 

Planta 


Nuration Grade 
loluene 
ASTM Specifications 


toluene from 


the 
a quality better than 


The production of 
Planta K is 


comparison ol 


indicated in above 
specihecation is obtained at the expense 
of yield and it is conceded that pro- 
ducing toluene just meeting the ASTM 
result in an in 


Spe ifications would 


creas d tolue the yield 


The light naphtha produced in the 
toluene operation is a mixture of the 
light naphtha obtained from the first 
fractionator tower in the Hydroformer 
system and the light naphtha 
overhead of the 
covery following the extractive 
distillation. The quality of this light 
therefore. is a 


recovery 
from the phi nol re 
tower 
function 


naphtha pri 


marily of the efficiency of the extrae 
unextracted 

this light 
heing used 
DGEM 
a lead susceptibility such 
that the octane number is raised from 


60 CFERM-clear to 81 CFRM with 3.0 


ce’s tel. The heavy naphtha. which is 


tion process 


will be 
This product is 


“Ince imny 


iromat found in 
naphtha 
rasoline by the 


is a motor 


ind shows 


a polymer product obtained from the 
bottom of the 
above the 


second fractionator 


concentrate 
This 


naphtha product. hecause of its rich 


tower aromati 


eut. is rich in xvlenes heavy 


aromatic content. ts disposed of in 
great part by sale to a refinery where 
it is used for solvent production. Some 
of the heavy naphtha is rerun to gaso 
line end point and because of its high 
is blended directly 
motor gasoline production 


The 


smoothly in a 


octane value. into 


settled 
total reactor 
breakdown ot 
functional times are approximately as 


toluene operation out 
WO-hour 
evcle time in which the 
follows 


R 


Paov tT Al 
Following approximately three 


months in toluence operation, the unit 
in continuous stream was switched by 
change of operating conditions to a 
benzene operation using a narrow 
boiling range C, fraction derived from 
Rivadavia Un 
fortunately, only a six-day supply of 
(,, feed stock was available. This in- 


terim operation was considered to be 


Comodoro crude oil 


merely an exploratory run to establish 
desirable operating conditions for pro 
duction of benzene 

The feed stock used in the operation 
had the 


shown in Table 6 


in general characteristics 


TABLE 6 
Benzene Feed Stock Inspections 


Ce Feed Stock 


Specihe Gravit 
ASTM D 
IBP— ¢ 
10 Percent 
M0) Percent 
”) Percent 





e mmehucde hat 
crude there may 
rie ind methvlevelo 
pentane The evclohexane is the pore 
ferred feed stock for 
facture in conventior il 


while 


ss desirable 


benzene manu 
Hydroformin 
equipment methyleyvelopentane 
isa le component 

This « xplor itory benzene run yielded 
rrade benzene of superior 
quality to that ASTM 


speciiications as i dicated by the com 


Table 7 


i nitration 
required by 


parison itt 


TABLE 7. 
Analyses of Finished Benzene Product 


Nitration 
(rade 
Benzene 
Planta K 


Nitration Grade 
Benzene 
ASTM Specifications 


Because of the short duration of 
this vield data are 
to show the 
obtained in the 


obtained, 


run, no available 


extent of conversion to 
operation 


from 


benzene 
However. the results 
visual observation, are extremely satis 
factory. It is planned to operate again 
for benzene production at a later date. 
following the completion of the avia- 
tion gasoline program at which time 
it is expected that the ¢ 
stock will be 
supply 

Upon the completion of the interim 
attention was di 


naphtha feed 


available in adequate 


benzene operation 


Process flow sequence 


bo race 
Planta K. Argenti 
dependent 


pin 


extent 
aviation isoline ancl thee 
dictated the need 


tion at the time 


i native production of the 130 


vrade vasoline Phi- goal VW as achieved 
with notable 
The function of the 


operation in the aviation 


success, 
Hydroformin 
gasoline pi 
ture in the past has been devoted pri 
marily to. the production ol an aro 
matic base stock. which is then blended 
with other aviation components, Cor 
sidering Planta kK regard, the 
potentialities of the Hydroforming and 


fractionation section for aviation gaso 


in this 


line production were felt to fall into 


two categories 


casoline could be pro 
duced by blending of the 


light naphtha and aromatic base stock 


\ comple le 


selective 


produced in individual towers in the 
vola 


fractionation system. to meet the 
tility 
gasoline 

The 
system was shut down and. as 
in Figure 2. the Hydroformer 
tionation system was adapted for the 
Phe stabilizer tower 
the front 


frac tronator tower! 


specifications of the aviation 


phenol extractive distillation 


show tl 


frac 


aviation operation 
is used for control of end 
volatility. the first 
is used to produce a light naphtha cut 
overhead of approximately 93 C. end 
point, while the second fractionator 
tower produces a base stock overhead 
endpoint ind 
polymer from the 


light naphtha 


of approximately L60 ¢ 
a heavy naphtha 


hottom. A 


recye le of 


for aviation gasoline manufacture 


) the reflux drum of the 
-t fractionator overhead to the al 
rweccumulator drum where 
vith the 


total charges 


orber towet 
ixed enterin 


Lituite the 


the reevele is n 
fresh feed to con 
to the catalyst 

The stabilized net light naphtha 
product from the overhead of the first 
fractionator and the stock from 
the overhead of the second fractionator 
blended to meet the 
volatility specifications of the aviation 
vasoline desired Vhis ble nate d gasoline 
= then leaded with the maximum pet 
missible concentration of  tetraethy! 
lead to produce the finished 100/130 
Using the 


specifica 


reactors 


hase 


ire selectively 


aviation gasoline 
Sates 


hoo 


vrade 

United 
tions for 
as a criterion. the finished gasoline 


Government 
130 grade aviation gaso 
line 
so produced is approved as satistac 
tory. and acceptable for use by the 
Argentine Ministry of Defense 

The performance ratings for the 
Planta K aviation gasoline are deter 
officially by the standard F-3 
} rating machines located at an 
These 


a number of 


mined 
and | 
air base perform 


100 


laboratory 
ratings indicate 
F-3 test and a number in excess 
test. It was found 
that the F-4 performance 
number could be the 
limitations imposed by vapor pressure 
and volatility specifications, by adjust 
light 


used in the 


mice 
for the 
of 130 for the F-4 
initially 


varied. within 


between the 
stock 


In Operating con 


ment of the ratio 
naphtha and base 
blend. With a change 
and by this 
blending of the 
Is produced also very 


ditions, same method of 


selective aviation com 
ponents there 
readily 91/98 


95/1 


erade gasoline and 
which are also 


the Ministry of 


Ss. government 


25 grade gasoline 
acet ptable for use by 
Defe tise 


prec ihteations as 


again using | 
criteria for these re 
spective gasolines 
The fresh feed 
tion gasoline operation is a light naph 
tha derived from an Oficina crude oil 


charge to the avia 


107 





Because of the ittendant t 


problems 


composition of the 


it ipply the 


nt but in eneral the 
ock charge to the Hvdrof rimit 
ASTM boili 


Wwiatior isoline 
i higher endpoint Peer 
it Planta K t 
it 150 C. endpoint befor 
the Hydroformer 
feed tock. the i\ 
maintained in an approximately 
total evel which the 


hours 


received 


operation 
ition operation 
hour time on 
ction period is 20) 

The vield ol finished 
line from the 
of 50 


iwidtion gaso 
operation is pw irds 
percent ot sh feed 
This volumetric vield is a funetion 
of the blending of the unstabilized 
light naphtha and aromatie base stock 
to meet the 


volume 


volatility specifications of 
the gasoline, In turn. the ratio between 
the vields of the light naphtha and 
the aromatic base stock produced it 
the operation is influenced by the dis 
tillation volatility of the feed stock 


The heavy polymer naphtha pro 
duced above the endpoint of the avia 
from the bottom of the 


tower. has a 


tion ral oline 


fractionator con 
high 
is disposed of by sale for solvent pro 


ilso in great part as a motor 


at in| ond 


siderably aromatic content and 


duction heavy naphtha is used 
rasoline 
first 
octane 


CER 


component in which case it is 
rerun to endpoint and has an 
number of 
Motor method clear 

Ba a 


plant 


approximately 
studies to design of the 
confirmed the use of Kellog 
catalyst for the Hydroform 
ing reaction. This catalyst has 
effective in. the 

ind aviation gasoline operations ind 
has also shown long life The 


ha heer in operation pr tli illy con 


low soda 
proved 
exceedingls iromati 
pl int 


tinuously for more than a vear since 
April 26, 1951 
During this 
retaul its ori 
while the other 


italyst change 


when it went on stream 
still 


peer od one reactor 
inal catalyst 
reactor required a 


ifter eight months due 


feed 


catalyst 


vhiie h 


overheat ot the 


perationa 


to il oO] 


iused 
catalyst 


emervency 
EXCESSIVE 
bed 

of the plant 
the feed stocks 
by DGFM. es 
conditions for 


! 


TABLE 8 
Design Operating Conditions 


(ata t Regeneratio 


bead mt spre the opera 


In sequence ind are con 
trolled to rchieve a detinite 
ind for the design of this 


functional 


evele time, 
Hydro 
Limes vere estab 


lable 9 


former 
lished as shown in 


TABLE 9 


This design cycle time in rporates 
sutlicient flexibility so that, at will. the 
total varied to 
time might be desired. 

Planta Kk is an integrated plant con 
a Hydroformer with 
and a phenol extractive 


time can be whatever 


sisting of recoy 
ery facilities, 
distillation 


nitration 


unit which is designed to 


recovel erade toluene pro 
duced when charging a narrow-boiling 


Hydro 
This plant also pro 


( naphtha fraction to the 
former operation 
duce 5 bye nzerme whe n charging a narrow 
boiling 


hie Nate 


fraction, rich in evyelo- 


Brietly, the consists of 
Hydroforme: 
the catalyst 


equipment 


two reactors containing 


wherein the conversion to 


aromatics ts wccomplished under sper 


Cok is 


during the 


ihed conditions of operation 
deposited on the eatalyst 
reaction period, requiring the catalyst 
hoe periodically regenerated Whilk one 
reactor is in reaction operation, the 
spent reactor bed is being regenerated 
by burning the coke de position on the 
Associated with these 
is the regeneration equipment consist 

ly of a thie gas 


prim rity 


reactors 


renerator 


source of the flue 
Cas used to control the rate 
perature of the 


which serves as a 
and tem 
burning operation. A 
pre de termined cones ntration of hvdro 
ren is maintained in the reaction 
of the 


produced by the reaction 


7Ootv 


by recyeling a portior hydrogen 
rich gas 
recovered into 
Hydro 
ind the 


inter 


Products of reaction are 
the desired fractions ut the 
former facilities 


-ent to 


fractionation 
concentrat 
storaue This 
oncentrate is subsequently contacted 


phenol in a dis 


iromatie 


mediate crude iromati« 
urrentlhy with 


and the 


oncentrate 


counter 
tillation tower 
tion of the « 
the phenol phase 


iromatic por 


extracted ir 


} 


Poluene or mcenzene 


then removed from the phenol and 


further purified by acid treating. caus 
rerunnit to 


I TT 


tie neutralization ind 


produce the finished nitration 


iromati 


Major Process Steps 


main, the Hydroforming unit 


In the 
for production of toluene or benzene 
from a narrow boiling fraction is es 
sentially the 


unit devoted to the produc tion of motor 


same as a Hydroforming 


casoline from a wide boiling rane 
naphtha stock, The major process steps 
as incorporated in the design of this 


Hydroformer 


briefly as: 


may be summarized 


' 


R 


Unique design features distinguish 
this plant from other comparable Hy 
droformers. Because of the expected 
high conversion of naphthenes to aro 
heat of 


stream of 


reaction 
light 
parat- 


matics and the high 
involved. a reevele 
naphtha containing essentially 
unconverted naphthenes is 


reflux 


fins and 


recirculated from the overhead 


drum of the recovery tower 
to the 


drum 


phenol 
accumulator 
mixes with 
the fresh hecome part of the 
total This 
which is primarily a diluent. is in the 
ratio of 2 to | fresh feed. and 
control over the reaction 
At the 


provides additional heat 


absorber tower 
this 
te t d to 


reactor 


where reevele 


charge reevele. 
hasis 
provides a 
rate in the reactors same time 
this 
input to the reactors without the dan 
fresh feed stock 


recvele ras” rate 


recevele 


ver of overheating the 
The hvdrogen-rich 
of 2500 cubie feet per barrel is based 
on the total 
the reevele 


reactor charge including 


Petroleum Refiner 











Unlike other Hydroformers this unit 
is designed for catalyst regeneration 
it essentially atmospheric pressure 
primarily because of the low coke pro- 


lack of 


steam 


duction and the economit 


necessity. for veneration from 


hot flue is. Inert gas is generated 


from light liquid fuel and air at suf 
fieient pressure with controlled rate 
(). concentration and temperature to 
maintain a maximum allowable regen 
eration temperature of 1100 F. in the 
catalyst bed. By means of the newly 
designed water cooling provision it is 


durin regeneration to con 
trol the flue eas 


O50 to 


possible 
temperature in the 
1100 F. and with O 
concentrations from 0-20.5 weight pet 
cent The 
ind flue ras 
to lOO 


range ol 
volumetric capacity of ai 


ean be varied from 50 


percent of design capacity 


These operational conditions permit 
maximum flexibility during the regen 
eration and reheating periods of the 
comple te Hydroforming evel 

feed «tock is ol 
boiling 


Since the design 
nm unusually 


ind the catalytic reaction for produc 


narrow range. 


aromatics vields a very low 
coke it is possible to 
design for a 48 total 
evele time. of which the reaction time 
constitutes 24 With this ex- 


tended evcle time the necessity of rigid 


tion of 
percentage ot 
hour reactor 
hours 


control to the minute is unim 
thus 


hand operated cycle timers which are 


time 
portant permitting the use of 
extremely adequate, and at the same 
time, considerably less expensive than 
the completely automatic evele con 
trollers 

The phenol extractive 
Planta Kis 


recovery of 
from the crude 


distillation 
portion of designed to 


effect a 
orade 


maximum nitra 


tion aromatics 
iromati 
the Hydroforming reaction 


process steps incorporated in the eX 


concentrate produced from 
The main 


tractive distillation design may be 
summarized briefly as: 
{ r ( i 
, 
A itil i I ‘ x 
i st i 1 
: ¢ 
, : 
‘ ‘ Ase 
4 \C ‘ 
i 
tillat 
‘ i 
t t 
\ i ‘ 




































Phe recovery of the pure aromaty 
by phenol is dependent upon the tem 
ind the 


aromatse 


perature ratio of cireulating 
concentrate 


distillation 


phenol to the 


charged to the extractive 


tower. For design purposes a phenol 
to concentrate ratio oft O00 to | Was 
used for the toluene extraction. This 


affords 
in the operation so that maximum re 


ratio an adequate flexibility 


covery can be obtained. In operation 


the loss of toluene overhead from the 


extractive distillation tower is) mini 


mized, and the use of a separate 
phenol recovery tower provides a 
mediam for effective fractionation | 
hydrocarbons 
from the 


Phe separated phenol 


tween the unextracted 
and the 
extraction tower 
hottom of 


turned to the extraction tower, thereby 


phi nol earry-over 


from the this tower is re 


minimizing losses of phenol from the 
operation 

this design con 
efficieney of the 
treating of the 
results in the formation 


| nique features in 
tribute to the 
operation. The acid 


creatly 
pure aromats 
of a very small amount of acid poly 
mer which is subject to thermal decom 
position at elevated temperatures 
Therefore. in the which 


Is designed to remove any acid poly 


rerun tower 


injected 
feed te 


towel 


formed. some gas oil is 
with the 


reid polymer in the 


mer 


towel! 


intermittently 
dilute the 









Figure 3. Photo of distillation and aromatic recovery facilities 


reboiler thereby holding the 


thermal decomposition of this material 


sVstem 


to a minimum at the temperature re 
quired for the reboiling operation 
Any thermal dee omposttion would 
itself 
the pure 


in sulfur contamination of 
overhead of the 


show 
aromatic 
rerun tower 

An additional feature is provided in 
the form of the 


to recover contaminated phe nol which 


phenol fractionator 


ordinarily might be removed from the 


unit. This phenol fractionator is de 
signed with a threefold Purpose which 
out the 
ends from used phenol by removing 


phe nol alkylates 


extraction operation 


includes, a} cleaning heavy 


formed during the 
bi drving of wet 


phenol Cc) drying of phenolic water 
Phe phenol fractionator is so designed 
that it 


operation apart from the main extra 


may be used in intermittent 


system. or it may be used con 


takine 


traction system sequence 


tron 
tinuously its place in the ex 

The heat medium for the 
boilers in the 


many re 


fractionation and extrac 


tion systems ts provided by a closed 
circulating gas oil system with a sep 
irately fired reboiler oil furnace. Thi 
reboiler system. with controls at the 
individual reboilers. is designed to 


eflective rebotler control i 
desired. independently of the funetion 


ing ol 


pray ick 


inv other portion of the plant 
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SECTION 


Figuee-7 
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RECTANGULAR FOOTINGS 


One set of equations is made to apply to both axis 


of the footing 


Charles H. Fork 


have 


AR 
ke sign of 
The uw 


of horizontal 


rANGUI 


uses im the 


Rk 


many 


footings 
industrial 
and refinery plants use is re 
quired for the support 
vessels, equipment foundations requir 
ing rectangular pads elongated col 
umns, and in many other places 

article of .the November 
PeTROLEUM REFINER 
formulas and graphs were developed 


discussion, the same principles are ap 


In an 
1952. issue of the 


for square footings following 
plied to rectangular footings and in 
the fhe 


above 


to some of 
the 


certain cases rele 


ures and graphs in men 
tioned 
It is shown here that Graphs | and 


also 


> deve loped for square footings 


110 


foot- 


when the moment is acting about 
The 


is not considered here 


can be applied to rectangular 
ings 
the principal axis of the footing 
diagonal axis 


W he re the 
tion around the clock, it is preferable 


moment acts in any direc 


to use a square o1 octagonal footing 


because of its greater symmetrical re 
sistance to overturning. 

lo make one set of equations apply 
to both axes of a rectangular footing. 
the 


Is tise d 


following dimension nomenclature 
and i) 
In Fieure 
the 
while 


plans of the 
5) the 
transverse, 


Figures ’ are 


same footing moment 
is acting about 
AXis X-x 


moment is acting about the 


or 
strong in Figure 6 the 


longitudi 


Axis v-y. It may be 
that the D 
dimension is always perpendicular to 
the the nD 
dimension is parallel to the axis of 
It may noted that in 


Figure 5. n is 1.0. 


“ eake T 


observed from the 


nal. or 
figures 
axis of rotation. while 
also be 
than 
Figure 6 n is greater than 1.0 
All the symbols 
mentioned article are 
here The only 


rotation 
less and in 
used in the above 
also used in the 
same manner addition 
symbol n de scribed above. con- 
sequently all the will be 


similar to those developed for square 


is the 
equations 


footings on the rectangular axis. 


Static equilibrium is obtained as 
follows: Refer to Figures 7 and 8 

a) X\ O The the 
earth pressure diagram must equal the 


that is 


volume of 


weight of the structure above. 
\ P 0 or \ P 

b) =M © The external moment 
applied to a footing is resisted by the 
eccentric action of the earth pressure 
diagram on the footing: that is. 
M Ve O, or M Ve 

These principles are used in the fol 
lowing pages to develop the necessary 
equations for rectangular footings 


Case | Pressure 
Solid 


See Figure 7. Moment acting about 


Trapezoidal Earth 


longitudinal axis 
The volume and center of gravity of 
the trapezoid are as follows 


Petroleum Refiner 








equal 1 1.67 


square ! t 


SYMBOLS _ a, SOU) 1 


id at Dase of Toot nt 100.000 


( 


lo obtain a solution for e and D 


b quate Equations (21) and (22) 


\ . 20a) 

\ relation between the known quan 
tities P, M, e, p and the unknown 
quantity m are obtained by equating 











(20a) and (23 


lo obtain a relation between & and 
the known quantities U.P. e, p: equate 


(25a) and (29) 


“80.000 


105 


The reverse operation; if , iam 
know! to find m and p l ! / , 00.0 K 
l Momet 50.0 ELK 
Moment \ 0.0 FK 


HMM: na quare ?t 


Note The same equations may be rhe 


reverse operation 
applied to axis xx by reversing the | 


known to find & and p 


plan dimensions as previously men 


tioned 


Case Il. Triangular Kkarth Pressure 
Solid 
Referring to Figure 8. the volume 
and center of gravity of the triangl 


of pressure as are follows 


By reversing the plan dimensions 


the same equations apply on aXis 4A 


Examples 
\ few examples will suffice to illus 
trate solutions for rectangular foot 
ings. Graphs | and 2. developed for 
square footings, are also used for 
rectangular footings 
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Mobile crane utilized for hoisting materials into unit structure 


Techniques for 
Cat Unit Turnarounds 


Presenting the complete details on how to conduct 


a turnaround. Manpower coordination is clearly described 


J. G. Traxler and K. T. Beavers 
Humble Oil & Refining Company 


*s 
Bayt wr 


SIGNIFICANT AMOUNTS of 
money can be trimmed from the cost 
of cat 


unit turnarounds with careful 


The 


for repairing 


practices now In use 


these units have been 
developed through many years of ex 
perience. An economical turnaround is 
obtained through the frugal 


manpow er 


and ju 
dicious use of and ma 
Here are the details on turn 
arounds for Fluid catalyst cracking 
at Humble Oil & Refining Com 


pany s Baytown, Texas, refinery 


terials 
units 
Turnaround planning begins with a 


meeting of all departments concerned 
for the consideration of the work to be 
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during the turnaround, By the 
this work 
have drawn up by the 


done 


time of meeting tentative 
lists 


Inspection 


been 


Process, and Technical 
Proposals for ad 


ditional work are heard at this meet 


Service divisions 
ing and plans are made accordingly 

Knowing the extent of the 
this 
supervisor is in a 


turn 


around by time, the turnaround 


position to begin 


specific planning. Engineering draw 


ings not already in the field are ex 
pedited, materials are expedited, final 
work lists are drawn up and a roster 
of supervisors is prepared. Manpower 
requirements from each craft are esti 
mated for each job on the work list 
OVeyr ill each 


and requirements for 


craft are prepared by shift. day. and 
week 
pipe, ete 


Pre-turnaround fabrication of 


is started wherever possible 


Material transportation by means of straddle carriers and pallets 


Everything that can be accomplished 
ahead of the shutdown is done, such 
as prefabrication, erection of scaffolds, 
removal of insulation and locating of 
tools, equipment, and materials on the 
job site. Turnaraunds are worked on a 
two-shift-per-day Virtually no 
work is done on the graveyard (12 
m. to & a.m.) shift: any 
bottlenecks, however, are covered on 
this shift. Marginal manpower avail- 
able for the regular plant 12 to 8 
shift is used if suitable jobs exist. The 
turnaround downtime and manpower 
required varies from time to time 
depending on the magnitude and na- 
ture of the nonroutine work that is to 
be performed. 

The control and coordination of 
manpower, material and equipment are 
essential elements in performing turn- 
around work efficiently. To accomplish 
this, adequate and capable supervision 
must be provided in the right places at 
all times. 

The turn- 
around crews has been improved by 


basis. 


real major 


general supervision of 
assigning a section of the unit to the 
over-all supervision of one individual. 
For example, a unit is now divided into 
three sections: 1) ground, mezzanine 
and section, 2) floors 


Nos. floors Nos. 14 and 


above. One over-all supervisor Is re- 


fractionation 
2-13, and 3) 


sponsible for the work that goes on 


within each of these designated sec 
tions. 

Supervision for each of the crafts 
on the turnarounds also has been in 
creased in recent years. For a typical 
turnaround there are 13 full-time craft 


supervisors on the day shift and 10 





Pretabrication of 


boiler- 
nor 


on the 1-12 shift. Three crafts 

makers. pipefitters, and welders 
mally have a supervisor plus an as- 
sistant on each of the two 
shifts 
jointly by 
and the craft general foreman. 


| he 


Visor 


supervisor 
(raft 
the turnaround 


supervisors are selected 


supervisor 
assistant turnaround super- 
is responsible for making all 
manpower arrangements with the Cen- 
tral Planning and Coordination Group 
and also is contact man for all turn- 
around work done in the shops. The 
supervisory roster for a typical turn- 


Table 1. 


supery isors 


around is shown in 


Turnaround are gath- 
ered for an orientation session before 
the turnaround. Many on-the-job con 
ferences are held 
comprise a study of work to be done, 
with particular emphasis on changes 
and additions to the unit. Drawings 


plans are 


These dis« ussions 


are studied, coordinated 
made, and much time is spent on the 
unit in going over the plans. This 
procedure familiarizes the supervisors 
with each other, with the over-all and 
detailed plans, and with the attendant 
conditions on the unit. Ideas are pooled 
and short cuts devised. A spirit of team 
work Is developed 


Supporting Staff Functions 

For each turnaround the Engineer 
ing division provides a representative 
to follow work in the field. It is not 
always possible to have all drawings 
in the field by the time the turnaround 
is begun. This representative is able 
to assist the turnaround supervisor by 
supplying needed information on the 
spot or by checking with his division. 
With this arrangement work can pro 
ceed without delay and without con- 
flict. 

It is general practice to divide the 
metal inspectors group into two teams 
with one team assigned to the day shift 
and the other to the 4-12 shift for the 
duration of the turnaround. In gen 


j 1052 
ruary, [YS 


vessel internals in central shops prior to turnaround 


eral. 
team 


four inspectors comprise 


unit simultaneously. There 


Mobile tool room whi 


each 


With as many as four metal in 
spectors per shift, inspections are made 
expeditiously and in various parts of 
the 
delay 


no 


on the night shift. Craftsmen’s 








TABLE 1. Supervisory Roster 
Day Shift 


Over-all Supervision 
lurnaround Supervisor 


Assistant Turnaround Supervisor 


und, Mezzanine, and 
at Supers 


.] Inclu 


Floors 14 and [| 
Supervisor 
Craft Supervision 

Bru ‘ 
maker Assistant 
tri 
Insulation 
Instrument 


4-12 Shift 
Over-all Supervision 
lurnaround Supervis 
I nd Me Z 
Supervisor 


Inclusive 


7Zanine, and 
nation 


13. 


Floors 14 
Supervi 
Craft Supervision 
Boilermaker 
ilermaker Ass 


and Up, Incl 








ch is used extensively in turnaround projects 


efliciency is increased as a result) of 
on the spot decisions by the inspectors 


Phis 


other efforts to shorten turnarounds 


arrangement is consistent with 
testers 


analysis certificate prior to issuance of 


(,as iwho provide the vas 
hot work permits and permits to enter 
closed vessels) are made available at 


the unit at all times. 


Tools and Methods 

Items of material issued in quantity 
are now stored and issued right at the 
unit from 4-foot 
on standard pallets for transporting 
by straddle trucks 
terial boxes are used. During a 


square boxes made 
Four of these ma 
turn 
around as much as 40 percent of the 
material used is issued from these ma 
terial boxes at the unit. In general, the 
special material comes largely from 
the storehouse, and most of the com 
mon materials come from the turn 
around stock at the unit. 

A mobile tool room has been in use 
since September, 1947. This tool room 
is a full van-type trailer 38 feet long 
and & feet wide with a side access door 
and double doors at the rear. The tool 
stock I> chee ked and replenished and 
the tool the 
usually prior to actual shutdown, An 
100 tools or related 
day. The items 
in general, of the follow 


room is moved to unit 
average of about 


items are issued per 
carried are. 
ing type: air tools, hand tools, electric 
light 


supplies. 


powered tools. hoses, chain 


bloc ks, 


coveralls 


stationery 
and The tool 
houses the loudspeaker amplifier and 


goggles, 
room also 
microphone, and is hooked up to the 
telephone system in the unit structure 
It serves as tool room and communica 
tion center for the turnaround 

An operator is assigned full time to 
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the elevators during the time the turn 


iround is in standard 


progress. It is 
top the elevator only at 
designated floors for taking on or let 
ting off passengers Material or equip 
will be let off or picked up al 
iny desired floor 

Hoisting 
talled on the 
bulky 


in quantity 


practice to 


ment 


facilities have been in 


units as a means of 


items of 
| 


rones 


handling and heavy 
tem such as multi 


tile trash, ete The No. | 


nit has three derric ks on the structure 


catalyst 


| 


> catalyst unit has three 


| he No 


lifting rigs in the structure 
\ Tin) t 


LOM: 


Inereasin use is being made ol 
turnarounds 
tired 


eflectively 


micboale equipment on 


te my 


Large and pneumatte 


eran itt used very 


in and around the units in dismantlin 


ind erecting piping handling ex 
changer bundles, 


tubes, ete, A 


1O0-foot 


pumps, motors, fur 
M)-ton crawler crane 


20-foot jib 


with boom and 

usually used at each major cat unit 
turnaround. When plans are not made 
initially to use such a crane. it has 
mobility to be brought 


in approximately 


enough into 
the unit 
hours after the 
utilize it. Mobile cranes equipped with 


radios can be brought to the 


area two 


decision is made to 
two-way 


unit in a matter of a few minutes 
Three and 
stationed at the unit at 

blectrical 


have been 


five-ton mobile cranes are 
ill times 

outlets for welding ma 
installed at 


from 


chines Various 


locations in the structures tire 


to time since construction of the units 
Through experience it is felt that an 
optimum number has been installed in 
Welding requirements vary 


each unit 


from turnaround to turnaround and 


outlets are 
installa 


any hortages in welding 


taken care of by 


trons 


temporary 
installed in each 
distribution of oxygen 
A |!.-ineh 
from the ground to 
unit At Fluid cat 


there are 


Piping has been 
unit for the 
used in cutting 
} 


operations 
wader extends 
the top of each 
cracker unit No. | , 
inch outlets per floor and at Fluid eat 
cracker unit No. 2 there are two outlets 
Oxy 


two 


other floor 


11 .OOO-cubis 


on every 


chased in foot 
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mm LL 5, 


 * cxremenmn 


Utilizing “built-in” hoisting equipment tor installing prefabricated section 


trailers which are parked at the unit 
ind tied into the 
This eliminates the handling of many 
drums holding 244 cubie feet each, A 
“) cents per how 
realized by bulk 
hottled oxvgen. An 
additional savings is realized from the 
handling of bottles 
a recent turnaround, a total of 


distribution system 


savings in excess ol 
leet 1s 
oxvgen instead of 


cubie using 


reduced ovvven 
During 
19.370 cubic 
in five trailer loads. This is equivalent 
to 202 bottles which would have had to 


feet of oxygen was used 


be moved up and down the structure 
Manwavs have been installed in the 
justification existed as 


units wherever 


a means |} toward safer working con 


ditions, 2) to allow simultaneous work 
in adjacent parts of the unit. 3) to 
necessity of 


slick 


pieces of larae pipe in order to entet 


eliminate removing equip 


ment such as valves or long 
unit. and +) to eliminate 
building scaffolds 
would bee needed to vet to the evclones 


ina Model Il regenerator 


Increasing use has 


i part of a 


eXTeOnSiVe such i> 


been made of 


chemical cleaning services offered by 


commercial firms in the area. The 
water side of some shell and tube ty poe 
heat 


water 


exchangers and some cooline 


svstems of pumps and engines 
this method at 


A low unit clean 


are cleaned by ever\ 


at unit turnaround 
i large 


ing cost is realized by ine ludine 


number of exchangers and pumps. Re 


cent indicated savings of 


$50 to $05 per ex hanger for chemical 


exper renee 


cleaning over sandblasting. There is an 
additional advantage of releasing criti 
cal manpower to other work 


Small Changes and Betterments 
Versus Additional Downtime 


Refinery management critically re 
views proposed jobs to be authorized 
after the turnaround basis has been 
established 


versus added downtime 


evaluates 
of the 
A list of jobs was drawn up after 


and payout 


unit 
1 recent emergency shutdown. in which 


cate- 


the items of repair and proposed 
changes were placed in 


three 
gories: 1) top priority, 2) those which 
should be done if possible without ex 
tending the turnaround, and 3) mar- 
and man 


order ot 


in case time 
available. An 
preference was further indicated within 
Careful 
availability of 


ginal jobs 


power were 


each category review was 
materials, 
Except 


for the top priority group only those 


made of 
craftsmen, and shop potential 


items which could be completed with 


out extending the turnaround were 


done. This scheme has the further ad 
vantage of assessing full and complete 
economic analysis to jobs which other 
might into being without 


Wise creep 


idequate justification. 





Figure 1. Automatically controlled compressors with instruments and controls easily accessible 
Note lubricator, belt guards and neat piping 


How to Select Compressors 


Data and information are given which provide a basis 


for choosing the proper type and size compressor for your 


requirements. 


Louis J. Murphy 


ter 


RECIPROCATING air 


for refineries and petrochemical plants 


compre ssoOrs 


divided into three veneral 


industrial 


may be 
duty 
duty. 
and 3) large. This 
is a broad classification that overlooks 
a few of the 
manufacturers 


classes 1) intermittent 


«a! heavy medium 


heavy-duty units 


finer subdivisions used 


by some However it is 
cquite adequate for usual plant design 
and ope rating proble ms. Where a more 
necessary it 


this 


subdivision is 
i dit ile d 


accurate 
will a 
| sith 


pressors as 


later in irticle 


these three classes of com 


our base we can arrive at 


the most economical and suitable units 


for our refinery. Since many air com 


pressors in the petroleum industry run 


[953 1 Gulf Publishing ( 


suitable starting 


clock a 


‘ oOmpressor 


around the 
selection is ex 
The right 
properly installed, can some 
its first cost during half its 


point in 


tremely important, com 
pressor 
times save 
normal life. Some refineries have paid 
off their compressors in shorter peri 


ods whe nsavings were high 


Light, Intermittent Duty 
Where a doesn't 


than hour per 


compressor run 
about 


-mall single-stage air-cooled units with 


more one day. 


discharge pressures up to 150 psi are 
Motor 
direct or 
that 
compressor at a speed of 700 to 1500 


drive if 


helt 


turns 


usually satisfactory 


used consists of a 


connected induction motor 


ppal 


If electric unavailable 


either a 


rpm power Is 


~mall vasoline ol diesel en 


eine can be used. Power Input to the 


COMMpPressal seldom exceeds three 


horsepowel 

Ain cooled these 
unheated 
itures in 
ht weight 


ur supply for re 


units may be run 


outdoors or wu buildings 
Important desion fe units of 
cost and li 
ine lode 


operations requiring small 


this ype are low 


Major I~cs 
finer 
quantities of ¢ standby 


ompressed iit 


service in retineries uiriits 


handle 
that do rat 


vhere lar " 
main load. construction jobs 
require enough air tor use 


of larger portable compressors, and 
for supplying tir at remote locations 
loadin dock ind 


such as refiners 


tank 


farms 


Heavy Industrial, Medium Duty 
four to eight 
fall into the 


medium-duty 


Compressors running 


hours per day usually 


heavy industrial class 


Classification may vary somewhat but 
between LO 
to about 


when power input ranges 


and i horsepower pressures 


With 


operating 


pressors usually prove out 


higher pressures of longer 
periods air-cooled two-stage compres 
economical 


may 


While these 


classified 


prove more 


units may not always he 


“heavy industrial” by thei 
they loads of a na 
well defined by this term. Actual 


construction of these compressors may 


builders do serve 


ture 


include such desirable features as light 
weight. portability. simple installation, 
easy control and freedom from vibra 
tion. Fither the unit or central distribu 
tion system is suitable. with the former 
‘rowing in popularity 

bor power inputs of LO to 100 horse 


power the horizontal 


single cy linder, 


single-stage, double-acting water 
fine 
Many units of 
run around the clock for 
vears without excessive 


And. of they 


jobs requiring less running time, Units 


cooled COMpPressor Pives service 
in the LO0-psi range 
this design 
maintenance 
course are suitable for 
of this type are popular in refineries 
and petrochemical plants for instru 
ment-air and similar services 

Drives for compressors in the 10 to 
1O00-horse power range often consist of 
V-belts or short-center endless belting 
with a gravity idler. Motor is mounted 
on a pivot hase on the compressor of 
on a sliding base on the compressor 
foundation 


\ more 


of service 


recent addition to this field 
10 hours 


two-stage all 


for one-shift 
per day) use is the 
usually 


cooled COMpPLressor The se are 





TABLE 1 


Calculated Cost of Compressed Air 100-ib. Pressure 


low-cost. light-weight simple to-install 


units 


Large, Heavy-Duty Compressors 


bor relinery re pau and maintenance 
these 


service are usually two 


shop 
stage, water-cooled, double-acting with 
upward from about 
vreater first 
high efliciency 
They 


lar te 


ranging 
Having 


show 


capac tne 
i) 
the “t 


low 


cim cost, 


units with 


maintenance costs are gen 


the backbone of 


pet ds 


central 
than 
dep nd 


erally 


range from less 


Ot 


systems 


00 to more than rpm 


ing on design. In recent vears flange 


mounted induction or synchronous 


motors have been introduced to reduce 
space required for the compressor but 
maintain the inherent high efficiency 
rf the 
duced 


ompetitive 


large unit. First cost is also re 


makin 
with Class 


these units more nearly 
2. above 
Compressor Cooling 
intelli 
the ef 


ently 


elect an air compresso! 


you must understand 
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INTTIAL INVESTMENT 


VIONTHELY CHARGES 


POWER CALCULATIONS 


IOTAL PLANT ELECTRICAL ENERGY COST 


COMPRESSED AIR COSTS 


fects of cooling 
This is best 


imples show ing 


on powet! consump 


illustrated 


how 


tion by ex 


powel input 
varies in cooled and wine ooled units 


pressed from atmospheris pressure to 


is generated when air is com 


t higher pressure. This heat increases 


the al temperature and 
does th 


compressed it so we 


as tempera 
volume of the 
find that a 
single-stage uncooled ¢ OMpressor takes 


ture rises so 


ibout one-third more power when dis 
at 100 psi than a unit fitted 
since 


chargin y 


with a suitable cooling svstem 


power to drive compressors may ae 


eount tor 75 to 85 ye reent of the op 


erating cost, the use of a good cooling 
system is readily apparent 

In general. water-cooled COMpressor 
jackets 
power costs more than air-cooled parts 
the 


COMpressol Is 


inter- and after-coolers reduce 


However, initial cost of an air 
cooled 
cooling 
Also 
cost as 


cost 
I aree 


lower because 


water piping is not needed 


there is no need to include wate 


part of compressor operating 


oole d 


usually have top limits of 125 psi dis 


air-¢ Compressors 


charge pressure and 100-horsepowet 


B 


Small-size units. 5 to 10 horse 
have discharge pressures con 
higher than 125 psi Water 


generally 


input 
power, 
siderably 
cooled are 
available from 5 horsepower up. Large 
water cooled 


{ ompre ssorfs 
compressors are always 
In the range where water-cooled and 
air-cooled compressors are both avail 
able, the best type for the job depends 
on a number of conditions— water cost, 
daily operating periods, power cost 
Air cooled 
for 
danger of 


and cooling-water quality. 


compressors are especially good 


refineries where there is 


freezing. where attendance or auto 


matic control cost is high, and where 
the compressor must run in isolated 


\ ater-coole d 


cOmMmpressol 


units are a 
ob- 


tem- 


locations. 


must where heat is 


jectionable and where inlet air 


perature is high 


Compressor Staging 
that 


reduces power needed for compressing 


( ooling is not the only process 


air. Use of more than one ste p to com 


press air, with intercooling between 


steps, also reduces power input Single 


stage compressors raise air pressure 


from intake to discharge in one step 





units use two steps. 


units with 


while two-stage 
Multistage 


more stages 


compre ssors are 
two or 
While 


rules for 


hard and fast 
number of 


there ire ne 
choosin the 


Compressed Ai (,as 


staves the and 
Institute 


ze, ratio of 


recommends that « ompressor 


compression dise harge 


temperature limitations, power cost, 


continuity of service, cooling method 


ind nature of installation be = con 


sidered. The Institute 
rough dividing 


pressures helow (ft) pest list 


also suggests a 


line. as follows for 
sinale 
stave ¢ for pressures above 


how psi 


OMmMpressior 


two-stage hetween 60 and 


Oo psi use sin le-stage units for ca 


100 efm. and two-stage 


vacities below 


nT larger =17¢s This rule Is applicable 


| 


to usual refineries and petrochemi il 


pl ints 


Compressor Efficiency 
Po the 


who selects alr 


refinery designer or op 


erator compressors al 
various ef 


likely to be 


This is especially so when 


irregular intervals the 


ficieney terms used are 
contusing 
considering mechanical efficiency and 
compression efficiency. Getting down 
to the basic facts of 


pressor selection, the only 


practical com- 
real stand 
ards are actual capacity of compres 
sor and power needed per unit of ait 
ictually delivered 

\ statement of these standards could 
be made in any one of the following 
actual air delivery of. say 100 


kilowatt 


motor drive per vallon of gasoline or 


wavs: 


cfm per hour for electric 


diesel oil for gasoline- or diesel-engine 
drive, or per pound of steam for steam 
engine drive 

When comparing compressors with 
different types of drives, reduce all in 
put energy quantities to a common 
factor by assigning suitable cost values 
Other factors that 
he conside red rie lude: labor. lubrica- 


and 


cost must 


to each 


tion, de preciation maintenance 


interest on the investment. 
Compressor Selection 
Refinery air requirements (2900 
cfm) and class of service expected 
clock fairly heavy 
demands at most times) indicates that 


(around the with 


our compressor of must 
be at least Class 
dustrial. medium duty 


compressors 
2 units. heavy in 
Actually, Class 
) units. large. heavy-duty, are 
suitable. Where unit-system 
bution is preferable. Class 2 compres 
could be maximum 
iir pressure needed by the majority of 
tools is 100 psi or less (Table 2. Part 
I of this article) water 
cooled 
pacity are 


more 
air distri 
since 


ts d 


either air- or 


compressors of suitable ca 


usable. Choose compresso! 


capacity so there is sufficient air for 


the area the init serves and enough 


Figure 2. Large heavy-duty compressor has roller 


capacity to allow for increased needs 
When choosing between air- and watet 
cooled units, consider initial, operating 
and maintenance costs. The design that 
delivers the right 
pressure with lowest over-all costs is 


needed air at the 


usually the best. However. where un 


usual needs enter the 


must be considered too 


picture these 
Table | shows 
a typical calculation for compressed 
air costs. Dollar this table 
are not to be taken as typical of to 
day's prices for equipment and sery 


values itt 


ices in any particular section of the 
They illustrate the 
procedure to be followed to compute 


country simply 


air costs when accurate, up-to-the 


minute costs are available 

If the central distribution system is 
preferred for this refinery, two Class 
rated at about 
1500 cfm would probably be suitable 
It is least 
pressors systems 
then there is little danger of complet 


oe ompressors, ea h 


wise to use at two com 


for central hecause 
loss of air supply during shutdowns 
for periodic maintenance Where only 


“ ill he rit ede d 


unit i 


a small amount of air 
during shutdown of the large 
Class | 
suitable. But if large quantities of air 


small standby compressor. 1s 


are needed at all times. as in this re 
finery, two or more large compressors 
better. Then 


enough ca 


as first suggested. are 


vou will be sure to have 
pacity to run essential tools and pro 
shutdown of one 


ess units during 


compressor for routine maintenance, 


W here 


iir at 


only a few operations need 


i pressure higher than in the 


will be 


rest of the refinery. it usually 


bearings at wrist and crank pins and at main shoft 


install a small 


serve 


more economical to 
separate compressor to these 


loads. The located 


close to the high-pressure loads so 


machine can he 


that pressure loss in piping is low 
Use reducing valves to supply moder 
air to loads needing 
a pressure than that in’ the 
rest of the Where large 


quantities of low-pressure air are re 


ate quantities of 
lower 
rehinery 
quired, install a separate compressor 
for this 

If you 


reciprocating and rotary compressors 


service 

make an economic study of 
you will find that very large quantities 
of air at about 50 psi or lower can be 
more economically supplied by turbo 
blowers or rotary-type compressors 


Portable Compressors 

Standard portables are rated to dis 
charge at 100 psi when running at sea 
level. However, there is some varia 
tion in different designs and it is best 
to consult the manufacturer when you 
contemplate running the unit at other 
than sea-level locations. Design modifi 
cations can be made where operating 
Fable 2 lists 


model classifications and capacities of 


conditions are unusual 


standard portable compressors, 


Compressor Capacity Control 


There are extremely few refinery 


and petror hemical plants in which air 
Instead, demand 


demand is constant 
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fall 

compre chares 

of either condition 
of thu The 
verigene of peed 

i recipros iti i 

mcreust thie rmount of 


he d win 


sou pre 


faster 
it deliver lo vatem 
peed cuts it 
revulator that 
val prime mover speed in relation to 
iif demand make 


Variable 


most often with steam ras 


tr output sstire 


wtuates a control to 


a vood capacity 


control speed control is used 


and die =f | 
engine driven compressors. It may also 


bee il ed with serrie centrifugal com 


pressor and blowers 


However, since most modern com 


pressor are motor-driven, variable 


widely used 
better at 
find that 


constant speed and start-and stop con 


peed control is not too 
Motors 


constant 


cost less and run 


speed So we 
widely used on reciprocat 
about LOO 


Beyond this power rating 


trols are 
mn compressors up to 
horsepowel 
other considerations enter and diflerent 
controls may be used 

With constant speed control the com 
pressor rated 
speed during the plant operating day 
When system needs air the compressor 
discharges it at design pressure If air 
demand falls off compressor is un 
loaded by holding the 


closed (closed-suction unloader) or al 


runs continuously at 


suction valve 


lowing the inlet valves to remain open 
With 
either control the compressor dees not 
Closing 


fopen inlet-valve unloader) 


discharge air to the system 
the suction valve prevents air entering 
the evlinder so there is no discharge 
Opening the inlet valves and keeping 
permits air to he drawn 


them open 
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TABLE 2 
Portable Compressor Model Classifications 


cim Free Aw 


at Sea Leve 


iT 

demand 

illowed to 

between the 

tirne ee ’ Lopes ind starts 
Thi itr bh here 
demand for 


there are 

long period 

from the compressor 
Where le ired dual 


constant speed ind 


control con 
On start-and 
top may he used. Manual switch per 
mits selection of either control desired 
During 
compressor runs 
night 
pressor runs start ind stop 
rated at 


Loo horsepower ust 


daytime air demand 


at constant speed At 


he avy 


when load is intermittent. com 


than 
control 


(Compressors more 
step 
Motor runs at constant speed and the 
compressor 1s unloaded in three or 
With three step control the 
full, half or no 


load, depending on system air demand 


hive steps 

compressor runs at 
bive-ste p controls run the compressor 
at full. three-fourths. one-half. 
fourth, and no load, depending on 


one 


demand. Free-air unloaders are often 
used for three step control, clearance 


Breaking 


control Is 


pockets for five ste }? 
and five-step 


point 
hetween three 
usually at 150 horsepower. five-step 
being used for most compressors above 


150 horse power 


Compressor Drives 


Llectric motors, steam engines. and 


and vias may he used 
By far the 
refinery aur 
the 


steam is avail 


dic <el engines 


to drive air compressors 
most popular drive for 


compressors today is electric 


motor. However. where 
able at low 
oil or gasoline prices are low enough 


to be 


cost or where gas, diesel 


competitive with electricity, any 


one of these drives may he chosen 


Much de pe nds on refinery heat balance 
ind local fuel conditions present and 


future 


Electric Motors 


Lp to 30 horsepower motors for 


(lass | and often 


-<quirrel-cave 


compressors are 
induction units using low 
fitted with 
starters. Above 
normal-starting cur 


fitted witl 


tarting current. They are 


full-voltage maeneti 
1) horsepower i 
rent. normal-torque motor 


neti 


ial reduced-voltage or ma 


Where 
load for lon 


itmospheric ten 


ter ised com 
it full 
here 


motor 


drive 


squirre! 
reduced-voltage 
because compres 
thi re unloaded durin 
» ous motors are t 
used hen power 


erally input Is 


rreater than 75 horsepower. They are 


especially ood where power factor 
correction and saving of space are in 
portant Present connects the 
directly to shalt 


losses and maintenance 


practice 
motor compressot 
avoiding belt 
For minimum space requirements the 
rotor is mounted on compressor shaft 
Starter is usually magnetic full-voltage 
type 

Best practice in plant design is to 
recommended by com 
Such factors as 
starting current. fly 
are then taken 
builder 


use the motor 


pressor manufacturer 
starting 
wheel effect and others 


of by the 


torque 


eure COMpPressor 
Steam Engines 

Most manufacturers of large re ipro 
cating air compressors build and sell 
steam-driven units. Though the steam- 
seem old 


driven may 


fashioned in these davs of steam and 


compressor 


refining and 
still has 
always an 


gas turbines in petro 


chemical plants, it many 


Though 


engineering problem to be decided on 


uses selection is 
the basis of economics and other fac 
steam-driven units should be con 
either high- or low 


tors, 
sidered when 
pressure steam is available in the re 
finery. 

Steam-driven double-acting com- 
pressors have the engine built as an 
integral part of the compressor. Sim 
available for low 


high baek 


sures, ( ompound engines are used for 


ple cy linde rs are 


pressure steam. or pres 


high-pressure steam. 


Internal-Combustion Engines 
Portable compressors use direct 


connected gasoline ofr diesel engines 


Operation is automatic once the engine 


is started. The air receiver is usually 


directly on the 


mounted compressor 
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Neat Insulating Cuts 
Those Operation Costs 
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BLIND FLANGE FOR TESTING TUBES 








Isolating Faulty Tubes 
Uncovers Exchanger Leaks 





Loading and Sampling LPG Cars Can be Done Salely and Efficiently 


4 VALVE STEM 
PAC AING 


£ WEE OLE VALVE ? 


PACKING GLAND 
MAOE FROM 
LATERNAL VALVE 
LUBRICATOR 


OPTIONAL SIZE 
BUSHING TO F/T 
VAL VE ON TANA 





4 STANDARD PIPE, ["] 


6 /N LENGTH q 





Have You Some Good 
HOW TO DO IT Ideas? 


Here’s a chance to share them 
with others and, at the same 
time, collect $10 for each one. 
You don’t have to be a writer. 
Just describe the improvisation, 
as you would to a friend, using 
an illustration to put it across. 
Send your ideas with sketches or 
photos to Editor, Petroleum Re- 
finer, Box 2608, Houston, Texas 
We'll handle the rest. And you 
profit! 
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Discarded Auto Wheels 
Make a Good Rope Hanger 


carded automobile wheels can 

be easily converted imto an_ efficient 

storage rack tor blocks and tackle and 

jr Lhe Ac¢ Hipanvilhp drawing shows 
schematically | w it is done 

The automolnle wheel is cut in hal 

| the t halves mounted approxi 

18 inches apart on a wooden or 

| panel urn ms at 

7 acces 











ROPE 
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Normal figure of frequency 












































FREQUENCY OF OCCURENCE 
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NUMBER OF WHITE BEADS IN SAMPLE 
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NUMBER OF RED BEADS IN SAMPLE 
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Statistical Quality Control— 
Applications and Limitations 


How can you apply this new technique to 


your 


operations? Here is a simple, grass-roots explanation 


L. J. McGovern 


PHI 


( mitrol 


rOPTC OF 


a very broad one. has received 


statistical quality 


considerable 

Highly 
cussion of the 
cover the whole 


ittention in the postwar 
controversial, any dis 
topr will 
field of statistics. In 
the ipproacl to any problem there are 
1) the philoso 
the actual me 
For a_ better 
philosophy be 


vears 
rene ally 


two phases to consider 
phy or theory and 2) 
chanics of application 
understanding of the 

hind statistical control it is 
necessary to start in the field of sta 
tisties and that in the field of 
effort to study the 


heginning will 


quality 


before 
Any 
development from. the 
10 back to 
As long as man has kept records he 
In the plural 


probability 
antiquity 


has been using statistics 


sense the word statistics describes any 
tabulation or graphical representation 
of numerical data. Daily reports, bul 
letins and periodicals usually contain 
figures on supply. demand, and pro 
duction of petroleum products. Com 
parisons will usually be given with the 
previous weeks, months, or years aver 
ive and the variation of the averages 
will be shown. These in the 


sense are statistics 


rere ral 


statistics 
organizing 
Their 


ilso dates with the first time 


Used in the sin rular 
describes the methods of 
and inte rpreting numeri al data 


“Cline 


beginning 
man ke pla numerical record for in so 
doing he was interpreting numbers. As 
statistical thought of 
today. the development can 
be traced to about the 19th century. A 
branch of began to de 
velop based on the frequeney distribu 


methods are 


however 


mathematics 


mpany 


tion theory as related to the theory of 
probability. By definition, the theory 
of probability deals with the objective 
numerical measurement of probability, 
Ihe theory of error, or the considera- 
tion of the frequency distribution of 
errors. is the main link between the 
theory of probability and the theory 
of statistical frequency. 

\ demonstration can be visualized 
which will illustrate these two princi 
ples. Assume that a large box contains 
red and white beads in equal propor 
The probability of drawing a 
or Ooo 


trons 
white bead from the box is 14 
On a single draw the equal probability 
The total 
probability is unity, we can draw either 


of drawing a red bead exists 


1 red or a white bead since there are 
heads 
a particular event 1s 
this 
probability SVS 


no other colored present The 


probability of 
measured by a number, 0.5. in 
known equally likely 


In the lone run a series of draws 


tem 


will produce the same number of red 


heads as white beads 


\ “titre 


ample of 100 beads is drawn 


that instead of drawing one 
head a 
\ SCTICs 


= ample . 


of such draws will produce 
with 


red and white beads 


Varying proportions of 
On occasions the 
sample will contain 50 white beads. A 
fewer number of times it will contain 


15 white beads. A still fewer 


of times it will contain 10 white beads 


number 


With enough drawings a sample would 
heads 


eventually 


appeal having no white Con 


versely, a sample would 


ippear having neo red heads 

















Figure 


ibility of these home 
that it is sta 
Phos 
taining approximately 
hite bead ippear 
an other As the 


ther 


o remote erin: 


mvination con 


ind 


lreque ntly 


sample 
red 

more 
predominance ol 
red or white beads in the im 
ple increases, the frequency of drawit 
Ly keep 
distribution of 
heads in the 


data on a tre 


that ty yn of sample decre ist 
i record of the 
mia vi ile 


plottir the 


red 
drawtt ind 
queney basis 
vould ln developed hich 
that of the no 


hown in bi 


one hall 

predomi ile 

ite Phy plot 
it the 


i houre 


imilar te 


vrled bee 
irnapole of 100 head 
or tails of th 
nfenity The 
me all red 


radi tha 


firsite rt drawt 


normal 
i the normal « ivnve 
eribed mathen 


id draw 


thee 
air 
formed unde 


different result 


distribution 
ind ot! 

determined, It 
It ha 

iverage value. Sta 
about the 
calculated as the mean 
called the 


familiar 


Prequency 
mathematically 
ibout at 
iverage value 

ibout this 


this deviatior 


variation 
tistically vel 
we} square 
standard 


=\ mbol 


deviation and is 


deviation The most 


2 Shewhart 


control chart 


hor tandard deviation ~- the Greek 
letter sigma. o 

On Figure |. the pros 
two and three standard deviations fron 


located with dashed lines 


tions of one 


the mean are 
These 

dividin 
parts Thy 


divisions are venerally used int 


the frequency distribution into 
LOO 


total area is unity of 


between ind 


three 


plus 
st midard 


percent Thue irea 


mints one Iwo and 
deviations from the mean will be equal 
to 6! percent 95.4 percent and 99.4 
total 
quenesy of occurrence tor 
<ystem. the fre 
and belo 


deviation can be pre 


Since these area 


percent of the 
represent ire 
i iven chance cause 


of occurrence above 


level of 


This ability to predict the range of 

value ith a 

ha of statistical 

kver thou! 

lite hich constant 

tem In the bead dra 
vboaabalit 

iltered. The act 


oduced ra 


nven frequency is the 
quality control 


there is nothin real 
there ire con 
tant 


the pre 


hict pro 
bor 


pattern i 


enev distribution 


1 detinite 


duced the ‘| 
that expermment 
established 

that of a st 


ind the sta measure 

ol Variation 

Before L912 

ontrol apple tian 
electrical ma 
the textile ndu 

tio il 

In 1912 

il quality 


control te 


therealter 


into recervye 
ittention tron prcdusts i 

The statistical frequeney distri 
Wis ipplied to the variation of 
With the 
however, the view 
is not the same as with the box 
white beads, Instead of 


looking forward and deductively caleu 


ianufactured products mat 


facturi process 
pore 
ot red ind 


lating the probal ilitvy of an event it ts 


ble to look backward at the 
ire idly established ind 
With the stable ch 


stem 1 very 


draw 
ot EL ieee 
detinite pattert 
imulati sufficient data 
that sv- 


ipproxmm ile d 


hy int 
mmerical information ol 
cut te closely 
It ‘as th th that the 


Shewhart 


cor cept 
vere de 


distribution 


control charts 


veloped The Prequency 


third 


: imple - 


time 
stable 
ise =\stem within 
~tatistical did the 
- of red and white beads from 
Percentagewise, 99.7 of the 


vill be 


-i¢vma 


vivet i dimension 
from a 
vill fall 
sure limits as 
drawit 
the box 
contained within 
limits of the 


words 


samples 
the three 
In other 


would a 


distri- 


bution only 3 times 


in TOOO produce a 
what 


would 


process 
color or 
that 

limit. By 


Variation 


measurement 
ever was being controlled 
fall outside this Se 
establishing the 
as control limits, a person can say with 
that the stable 
changed. o1 


weight. 


control 
a levels of 
iImost moral certainty 
chance cause system has 
that the machine or 
ing at a different level when a 
falls outside these limits 
in LOOO would that person be wrot n 
that 
different about the 


cal control chart is sho 


proces I= operat 
poe 
Only 3 times 


somethin was definitely 
~Vstem \ theoreti 


in bi litt 2 


savin 


With Regard to Time 


Preqqueney 


Instead ot plottin i 
tribution as was done in Fi 


plot was made with regard to time. In 


ellect thre nor al distribution ix turned 


on its side and <pere id sume 
characteristics - ire 
<ul il hj data 


ters about the n 


eneral 


omes 
deviatio 


\ppre 


less and fess Trequ 
from the me 

mately 
There 


there 


werace 
tert sine 


ibove 


nd 

statistical 

operat t! " fined 
ern of vVariatior 

itions of this control 


limited, A 
that 


Direct ipey ‘ 


method in the refinery are 


eneralization can be mace they 


ire restricted to those types of oper: 


tions which are thought of as repetitive 


processes This classification is open to 


argumentation since no strict definition 


can be Piven whi h will cove ill cases 





4 boundary or limit is established by OPERATORS 

considering vackayving operations as 

typical Mi nt A The filling _4 8 C o 
35.0 36.0 35.2 36.5 

35.0 36.5 36.0 35.5 

35.8 36.5 35.5 36.5 

36.5 37.0 35.5 36.4 


365 37.0 35.8 35.5 
345 34.3 36.0 35.5 








of | and 5-quart lubricating oil cans 
adapts itself well to this theory of a 
stable chance cause system, It has beer 
pointed out® that the problem of over 
fill and minimum varantee volume 


was readily answered with the statisti 





cal concepts. A similar problem exists 


TEST RESULT 














n controllir r the weights of wax ¢ ikes — } 


made in automatic molding equipment. TOTAL | 213.3 217.3 | 2140 | 215.9 











Statistical control answers the ques 
tion. “What is the variation inherent in 1) & (INDIVIDUAL RESULTS) = 38,456.43 


the — = | - , = re ser 2) £ (£ COLUMN TOTALS )* - 38,444.09 
mum leve ) ove ,seroen which wil 
6 


maintain a guaranteed weicht. Whether 


by 3) (GRAND TOTAL)? 38,442.04 
30 





the filling process he controlled 





positive displacement plunger, meter 





weight. level or any other type of 


measurement, the type of operation is SOURCE OF |SUMS OF] DEGREES] MEAN | RAT F RATIO 
re ~~ ind statistical quality control VARIATION SQUARES | FREEDOM! SQUARE 5% 20% 
will define the pattern of the svstem a 4 | 
Another type of operation which can pie scnicnagiatas . — pean 7 2.60 1.62 
be classified as repetitive is that of con RESIDUAL 12.34 25 049356 
TOTAL _(i-3)| 14.39 29 ae as 



































trol testing Just how accurate is a 





test ¢ Answers to that question ire very 
important to the refinery since very Figure 3. Analysis of variance 
many operational decisions are made 
for differences in quality measure 

ment within the accuracy of one test up in the analysis of Variance as shown available showin 
Fortunately. in most cases. when the in Figure 3. These are coded numbers of such ratios 
time for decision is at hand. more than from an actual experiment The results percent ind 

one test result is available. The final ire vrouped by operators. The sum of levels are shown in the table. The ratio 


» the sivnificant levels 
In this example the 5 
20 percent significant 


decision is made on an iwerage value the results of each operator and the ol operator variation to test variation 


reported from several tests where the ‘rand total is obtained. Three factors sso small that it is below the 20 per 
accuracy or variation from the true ire then calculated. 1) the sum of the cent level. A decision that the opera 


value is inversely proportional to the squares of the individal measurements tors are different would be false more 


square root of the number of tests. If 2) the sum of the squares of the total than 20 percent of the time. The 5 per 
for each operator divided by the num cent level of significance is generally 


a is the estimated variation of a test 
used for this type ol comparison \t 


method, the accuraev of the iverave her of tests for each operator and 3) 
result of four tests performed on the the erand total squared divided boy the this level it is quite likely that the 


total number of tests. The analysis of cause for the diflerences between oper 


variance compares the difference of re itors could be found 


Sal pole o ‘ ‘ is ck 
sults between operators with the test For those refiners conducting experi 
fined is the possil I d {Te ren hetweer wccuracy oT unexplained variation Phe mental work the analysis ol variances 
the re ported rt sult and the true \ alin mane of variation be tween vai has anothet pplication In te id 
of the sample Another wav to express erator is the difference between tas looking for significant diflerences be 


t » t s—tite el ’ | iW one rs y -} 4 = _ 
vould be to state that a test resule 'fS ind 3. The measur f tota tween operat ve might just as well 


aver win > omm oaalier tho ciitanens tier the difference between fac have been looking for signifieant dif 


vn true value. Our jud tors ind 3. the individual versus the ferences between experiments. Tf the 
senile: chee. Dies oe ol The unexplained variation. of variable being studied was tempera 
dependit : ~i¢ " determined by difference ture Wwe vould have rrouped the Cn 
tar | the imi ' of freedom or ch met o yy riment il data wcording to te ripe ra 

! i“ | ! rive 0 
With the ver ole tier then listed for each so ‘ ture rather than operator The mie 
vhich the refiner oper chycannye vould be exactly the same. The 
For the total experiment there ire 29 variation in the experimental result 
+] ; of freedom. one less than the caused by temperature would have 
( in} t if ‘> Be : . . } 
aa i} number of tests. In compari ) 
checkis for varia bk dnwenes of fom explained variation. An estimate could 

1a certain test method. it ippears 


then be made of the significance. Thi 


" portant lo know thie 
ween compared to the residual or un 


operators there are 
ince we have five operator This 
ort results differin . =< by difference 25 deorees of free technique of grouping data. and com 
iv other opera m for the unknown residual. The paring assigned causes for variation 
ssg@nihtcant or it sun oft squares divided by the devrees with the unassigned causes is the basi 
by random chance of freedom are the mean square devia for statistical experimental design. By 
errors. In statisties there is an excellent tions. The ratio of the mean squares 1s conducting a block of experiment 
technique known as. the inalysis of then a comparison of the variation he such a way that the data may 
variance, for resolving such a problen tween operators and the variation of rrouped and regrouped according to 
By having five operators test a sample the test. This statistical measure is other variables it is possible to check 
f 


six times each. the results could be set called the F ratio. Statistical tables are for effects of more than one variable 
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cause system to the processing units 


DISTILLATION can be seen from the complexities ot 
these equations. The first step of evalu- 
5 497(% KERO ) +0 581(KERO DRAW TEMP) 

+ 0.858(% 6.0.) — 0. 321(% RED. CRUDE) — 


3.539(%GASO.) + 305.2 


KEROSINE ENO POINT = ating the known causes of variation is 
in itself a major problem. When the 
equipment and the controls for the 
equipment reach the stage of develop 
ment where there are no more assign- 
able causes for variation, we will be 
able to apply statistical quality con- 
trols directly to these units. Until that 


time. however. studies along this line 


O306 \ 2248 


ALKYLATION { _ _\3783 170 / 
es (Ca) (1 %A 
io/ \o] 


P 4855 084! 
| 90% D | 
100 } 0/ an attempt to improve the process and 


LIGHT ALKYLATE OCTANE = _2.89 
3-C +4CC TEL 





will have to use an indirect method in 











Table | 


within any block of experiments. The 
technique has had its greatest applica 
tion in the fields of biological, agricul 
tural and medical research. The refiner, 
in his early stages of experimentation 
find it 


analysis of 


on an unknown process, may 
advantageous to use this 
variance in identifying the factors hav 
inv a mayor effect on his process His 
experiments can then be concentrated 
these 
ind determining the 
eflects with 


on evaluating mayor variables 


nature of their 
empirical equations or 
The operations considered thus far 


have been of the repetitive 


To the 
the biggest control problem lies in his 
How these 
controlled, and what will sta 


ty pe in 


prac kaging and testing reliner 


processing units well can 
units be 
tistical quality control methods de to 
vard this end? To my knowledge there 
have been no successful direct applica 
these The funda 


mental concepts of the constant cause 


tions to processes 
ystem cannot be employed. The “ran 


dom nonsignificant.” nonassigna 


ble causes of variation are so ovet 
hadowed by the 


signable 


non-random,” 

that they 
From the 
statistical quality con 
itself into 
Che first phrase is an evalu 


nificant. us cause 


cannot be directly evaluated 
standpoint of 
trol this problem resolves 
two pha ‘ 
of these 
of their effect on the product in 


ition issignable causes it 
terms 
with ar 


(que stion. This is usually done 


empirical equation The second phase 
is the ipplic ition of statistical methods 
degree of accuracy of 
This is then a 


Causes ot 


to determine the 
the empirical equation 
unassigned 


calle d the 


equation 


measure of the 
standard 
Two 
developed for 


variation, and is 
error of estimate of the 
empirical equations 
units and recently published 
Table 1. They 
alkylation 


process 


bast 


proce ims 
are shown in reter to 
distillation 


The distillation 


and processes 
was simple 


fractionation of Fexas crude oil 


Typical refinery empirical equations 


to produce vasoline as an overhead 
product; naphtha, kerosine and gas oil 
as side draws; and reduced crude as 
the tower bottoms produc t. The empiri 
cal equation was developed to predict 
the end point of the kerosine fraction 
from the temperature of the kerosine 
draw and the percentage yields of the 
different streams. After developing the 
equation the goodness of fit” was 
established statistically. For this pat 
ticular equation the standard deviation 
of the calculated end points as com 
pared with the observed end point is 
6 F. The second equation relating alky 
lation variables with octane is a little 
Nine 
correlated with the octane number of 
the light alkylate. Symbols in the equa 


tion are as follows: 


more complex variables were 


The standard deviation of the data 
from this found to be 
0.3 of the 3-4 Lee 
rh These shown as 


typical examples of the 


equation Was 
octane rating alt 
equations are 
results ob 


| he diffi 


random ‘ hane t 


tained on processing units 


culty of applying the 


the equipment itself. 


Summary 

In summarizing the 
and limitations of statistical quality 
might con- 


applications 


control for the refiner we 
sider it as a tool. It is a mathematical 
random 
variation. or the estimation of average 


means of measuring chance 
For every operation in the re 
finery there is a certain amount of 
random variation. This will 
vary from plant to plant. unit to unit, 
and batch to batch. In 
the possible 


error 
chance 


a broad sense 
applications might be 
lo the refiner. however. such 


broad His 


problem is to determine in which of his 


limitless 
a concept ts entirely too 
processes chance variation is signifi- 
cant. Our studies have shown that only 
the repetitive type processes fall into 
this category, The major variations in 
the processing units are the results of 
assignable causes. In applying this sta- 
tistical tool to the processing units it 
first 
variation and then 


Is necessary to evaluate the as- 
signable causes of 
statistics to 


apply the language of 


measure the remaining unassignable 


chance causes of variation. The de- 
velopment of this approach is still on 
hoard 


the drawing Empirical equa- 


tions have their limitations. They are 
only as representative as the data from 
which they were deve loped They are 
as the choice of the 
which the data 


relation- 


only as accurate 
original equation to 
was fitted. At 
ships are in the hands of the engineers 


pres¢ nt sue hy 


whe are developing them. Increased 
control of the processing units through 
methods by the 


foreseen in the 


ipplic ation of such 


unit operators is not 


immediate future 
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Catalyst Poisons— 
And What to Do About Them 


A Panel Discussion 


costing the 
dollars 

their 
highly 


Catalyst 
refiners 


poisoning = Is 
nation’s millions of 
annually in the operation of 


catalytic cracking units. The 
interesting panel discussion presented 
here took place at the Casper, Wvo.. 
Western Petroleum Re 


Phe panel members 


meeting of the 
finers Association 
represented all phases of the oil re- 
fining industry, including research, 
design, construction and operation 


Che participants were 


Our readers are enjoined to remem 
ber that the 
below is reproduced exactly as 
their 
material is not 
stvle of a tech 


portion of the discussion 
over 
members delivered 


the panel 
comments hence the 
sritten in the usual 


nical articl 


QUESTION: Under the condi- 


tions of a metal contaminated 
catalyst, have you had any experi- 
ence of the effect of the catalyst 
on the gasoline stability? 

Davis Read: We know 
poisoning of a catalyst is 
about by these that the 
selectivity. hecomes 


that the 
brought 
metals catalyst 


loses and more 
like 
the influence of certain of 
tend to 


olefinic 


a dehydrogenation catalyst undet 
these con 
make 


and 


taminants which will 


the gasoline somewhat 


February, 1953 1 Gulf Publishing 


possibly even di-olefinie if carried 
to a far enough extent. And that might 
of course have some effect on the sta- 
bility of Although we 
have no actual quantitative data on it, 
know that the contaminants, 
certain of them, make the cracking 
catalyst act more like a dehydrogena- 
tion catalyst. Of course that 


question of stability--tying it in with 


the gasoline. 


we do 


whole 
the olefin content-—is not a very good 
one actually because polymer gasoline 
is quite olefinic and it is also quite 
stable. But have the 
di-oletin present 
with the olefins 
to increase in stability 

A. D. Fisehbeck: | might say that 
I bye lie ve. 
polsoning problem and we have neo 
direct evidence that it aflects the gaso 
stabilitv. We 


metal poisoning Cin 


w he nm you do 
come 


tend 


which may 


along they do 


we operate, with a bad metal 


have a lot of evi 
Kansas 
no direct evi 
that it 


line 
dence ol 
City 


ce net 


unit). but we have 


a commercial unit 


stability 


from 
does affect the 
Read: Did th 
olefinic 
Fischbeck: 
not enough that 
it down. There are 
it is hard to specifically 
eause We tried to definitely 
that question but could not 
Read: Wy 
plant work shown the effect of metal 
on the taking a Ku 
vait gas oil highly 
putting it 


vasolime 


rasolime evel more 


Not 


vou could directly tie 


appreciably “oO 
so many variables 
determine 


answer! 
have actually, in pilot 


olefin content by 
which Is a@ Very 
stock 
through a catalyst from a commercial 


had 


another 


contaminated and 


contaminants 
which did 
both 


did obse rye 


unit which certain 


on it and catalyst 
not have contaminants on it, 
equilibrium catalysts. We 
that the olefin content of the 


at the same conversions and same op 


erating conditions was some 20 or 30 
percent higher when it is produced o1 
that 
with 


was produced from the catalyst 


was contaminated. We have run 


catalyst having as high as one percent 
iron plus other heavy metals on it and, 
though we have made no test to deter- 
the effect: on stability, 
there was none that you could notice 
tests. 


mine gasoline 


on the routine on finished gaso 
line 

A. W. Hoge: Operating with cat 
alyst with that 
vou do though get a major shift in 


much contamination, 


, 


product distribution, | presume 

Read: Yes, make 
lower molecular weight gas. More con 
Phat’s 
dehydrogenation 


you more 


vas, 


version to the same gasoline 


another evidence of 


QUESTION: Does the form of 
iron make any difference in the 
contamination level? Whether it's 
been put in there through the 
crude or whether by erosion? We 
are under the impression that iron 
from erosion does not necessarily 
hurt the catalyst. 

Read: That has 


been oul experi 

Hoge: That's right. You can have 
a catalyst that is pretty 
with iron oxide dust and still does not 
behave too badly. On the other hand 
a natural catalyst with fairly high in 


well rouged 


herent iron content activated by means 
of sulfur behave very badly 
Richard Carlton: We had that ex 


perience recently. Our catalyst showed 


may 


an iron like coating for several days. 
apparently picked up from the unit 
noticeable difference 


and we had neo 


in our conversion or percent gasoline 
and we lowered our burning tempera 
tures and it cleared right up. That just 
serves to verify the fact that iron from 
the unit does not afleet the 
as much as iron in the oil 

J. P. Shambaugh: | 
with that. We had 


hack about five or six 


conversion 
eant quite 
ivret in ex perrene 
years avo w he re 


head- 


were 


we did get some white contami 
nated with iron and we rurinins 
high sulfur stock. It didn't show 
the commercial action 
ults. but it did show up 
strongly in check 
but that iron wore off 


veck or 


“Orne 
up so much in 
commercial ret 
pretty activity 


aot the 


our 
catalyst 
two 


matter of about a 


all right from then on 

Carlton: Our 
was probably a 
so that could be it, We 


special tests on the 


ima 
It was 
check 
than 
didn't 
produc ! 


last 


ye reent 


rotivity 
lower 
normal 
run any 
other than the 
they didn't show up anvthing 

Hoge: That is 
other data. For « xample 


routine inalysi and 


also borne out by 
synthetically 
mixed with 


heavy metal oxides may be 


a given catalyst, in a number of dif 
and the 


metal oxide in those 


ferent ways same concentra 


tion of 
tions will cause different effects on the 


prepara 


cracking reaction 





QUESTION: I have some ques- 
tions here that were sent in in ad- 
vance and one of these is, “What 
metals are known to poison silica 
alumina fluid catalyst?” 

Read: | think Mr. Wainright co 

d that pretty well there in his talk 

nk nickel ind iror 
ind dium are probably the 


Hender 


ind van win 


Has 
experience with magnetic 
catalyst? In Billings—I 
think it has dropped off now— 


OLESTION: anvone had 


any 
iron, in 


but we had an unusually high per- 
centage of material that was mag- 
netic. It could be extracted with a 
magnet. You couldn't tell any par- 
ticular effect from it in the units. 
wondering if 
has had that experience. 
Read: | don’t know of 
that kind. but there might 


net famuliar vith it 


I was anyone else 


OQULESTION: I the ab- 
sence of lead in this list. Has there 
with high 
and no con- 


notice 
been some operation 
lead in feed stocks 

tamination ? 
Read: As far a 
We don't find vers 
ock Wi 


i very eriou 


| know, 


rite h le id in thre ‘ 


there is 
haven't considered it 
problen in cata 
ontamination 
J. KR. Penisten: At the tim 
had ibout one 
lyst. We had percent 
which epuuile i bit higher than or 
1 don't know vhaat the 
le id was. but there is iy) 
ibole imiount Jim, do you kno 
that ? 
Shambaugh: No. | hadn 
tat all. In facet. we haven 
eriously bothered ith 
oblen Of course, they are a prob 
but | hadn't heard of lead at all 
Read: | unt to tell of om 
had in which of course metals 
feed stock ind one 


we vere t 


perce niiron on the 


OOS 
i 


ma eparate 


ellect of the 


‘ t 


he ird 
otter 


metal 


eXVpegTi 


ry the 


mvest itine 


proble mH 


thir like 
later 


omitne rel il 
trace of 
vhich 
horatory 
tull wa 
ot aro 
that 
Penisten: We had 
is oil (Wyomit 
Detween ft 
r million 
pretty mall 
QUESTION: What are signifi- 
cant amounts of poisonous metals 
in feed stocks? 


Fisehbeck: I}! ty 


ind 


that in 
ckel 


million I> 


mmount of var id ut 
Qlne-half 4 peer 


is sig 
heant 
troublesome d ‘ illvy im for 
trouble idium or nickel range 
per million. The 

operate of the 


three 


irre imount 

It runs from 

mill on | it the 
1 10 


plant 


imount at 
Hell” at Kar 
f nickel as 
the most trouble. I 
vanadium. but | do not kr 
ould ‘ those 


me ound and savy that we 


turned percent 


had a 
imount of vanadium = and 
nickel We proba 
bly would have the ime difficulty 
We have shipped catalyst from Borger 
to Kansas City to keep catalyst 


ity up In our case the 


constant 


varvin mount of 


wehiy 
catalyst pomon 
half 


doll ifs per year 


ing means the loss of about on 
million to a million 
This loss is reflected in 
reduced fresh 


ways so oitois 


product dis 
tribution charge ind 
i ft il prob 
ittributed the 


catalyst poronimnge 


many other 
lem. We formerly 
ence of the 
in feed tock lo 
cle nee oft 

over im very 
tand 


italyst do not 


pres 
met ils 
Later 


entramment 
ve found ey metal 
distillir 
fractions | 


svnthetie 


pound heavy 


ras oil under sone 
people Istt 
this itural cata 


have trouble but oni? 


lyst we really have it 
Question: On thi 
a rele | think it 
doit exceptionally ell 
et those metal do 
Fischbeek: We 
ed th ar 
to make 1 


Shambaugh: 


retine 


ver 
results 
on oo trouble tron 
thi vet olsonit However 
} ‘ o tind that 
little by from the lal 
oratory test of the That is 
the total feed here at Casper o | 
think our fresh feed is double 
that quantity Probably on the order 
of about 6/10 parts per million nickel 


ind mav be about five 


there Is 
hydro en 


catalyst 
ibout 


parts per mil 


lion of vanadium 


QUESTION: Wouldn't that 


amount lead you to believe that 
the metals effect the fluid cata 
lyst? 

Shambaugh: We had a 
of proof that the metals appe ired or 
the outside of the feed catalyst. We 
have test n 
rround off the 
veight of the bead catalyst 
that it contained si nes a 
metal as the | 
W it trvin 
that to 


hove 
bout 


little bit 


made wh ch we 


ore 
outside one percent 
ind found 


Titi h 


more about 
out anvthir 
! Wi have very 

ocks. We'vi 


Socony catalyst 


that | know of and 
that was the occasion | 
ne at Paulsboro. It 
feed stocks that dont contain any 


iable amount of 


erned only once 
mention 
mav be that we 
have 
ippre iron ind | 
think 
ipparently 


Read: It mi 


that line 


that iron in. laree quantities ts 


pretty severe 
rht be of interest alone 
Jim. about the difference be 

n fluid and Socony. | think that 
Bob Penisten here has an analysis of 
this Wyoming gas oil for com 
parison charged 


more cor 


he iv\ 
with 


what ! heing 
It might be 
than 


Dale 


here at Casper 
what vou were 


Kansa 


rect comparison 

comparing with 

operation 
Shambaugh: That'- quite possibl 


that the actual amount of metals may 
problem as the 
from. | 


vthine 


ot be as much of a 


Ivpe o eT id that the Y core 


dor t know o vou l \f i! 


ibly might have 
think that the 
that vou puto 
vurse the replace 


rr iI wi 


iti 
has i 


there 


bay | 


ind | I 


toon 


k in 


very 


heir 
the fluid operation ould ha 
tock 
shan have heen ci os iin Se 
What Was thi ! compari 
3 ) cement 


hicl 


tion 


chareed somewhat heavier there 


moony 


ive 
lacement t ‘ 1 ire quite 
yunds per 


higher that 


ourse, the 


nder 25 per 100 
barrel of fresh feed. The 
replacement figure ts. of ¢ 
have 


less effect the contaminants will 


nthe product distribution 


Shambaugh: | think that adds up 


to saving that there is a level at which 


you can maintain the metal on the 


catalyst before you can get into trou 


ble. doesn't it? Irrespective ol replace 


Petroleum Refine» 





placer deter 
ich replace net ou [to 

ot hat oncentr 
tolerate o 


Read: Well 
the less the 


can 


italy-t 
Dale 


thats tru 
better. Now 
the fi 


“aves don 


Know af i ive 


sto k 


ind vanadium that s 


ure ad) the 


the nickel 


Casper feed showing 
in then 
Shambaugh: | was 
they are 
million of 
about 


just quoting 
about | 10ths 
nickel of the fresh 
four to parts 


them ririrninns 
part per 
feed and 
million of 
A. G. 
d tlerence itt 
feed as 
up 
Shambaugh: |: 
the ty pe 
have hi h 
etals and vi 
Zima: Th 
nickel 


" irily it Aas 


hive per 
vanadium 

Zima: Do you 
the sulfur 


youl nicke | 


notice any 
content ol 
youl contamina 
tion goes 
doesnt tie into 
crudes may 


and lo 


crudes Some 


sulfius content 

asked that 

nature pr 
thinkin 
content 
sulfur is 
1 think the 


pereent or 


‘y restior 
perhaps I- - it i 

Shambaugh: Well! 

h here ( sper 


1 und 2 


se Tnous 


th 


ifvoul 


QUESTION: Your nickel may 
be the vehicle or iron also copper 
ean be the vehicle on whieh that 
sulfur is brought in? 
Shambaugh: Well 


Answer: 


Read: \ 


Question: 

ravityv he 
Penisten: 
Question: 
th Casper operation 
Question: Did 
ckel was O3 to 51 
Penisten: No. It was 
Question: That- 


you sav that the 


ickel ? 
ww) to 0.15 


parts per mil 


Irradiation on Lubricants Being Tested— 


View of gamma radiation unit being used by California Research Corporation 
Standard Oil Company of California, to test the effects of irradiation on 
materials likely to be exposed to radioactivity in an atomic engine 

The radioactive “source” of 14-inch section of two-inch cobalt tubing, is housed vertically in 
the drum-shaped lead shield at the center of the photo. Shield weighs two tons 

Operator at left removes long ‘plug’ trom the 
test material to be exposed to radiation 

It normally remains closed 


subsidiary of 
lubricants and other 


shield by remote control mechanism, preparatory 


to inserting Door at right is open for photography 


purposes only 


io That's the limits of the analy Nieber erude bemg 
unit at Frontier. all the 
nto the eatalyst. You don't 
thead of 
it of anything 
oes through there 
Shambaugh: Cor 


i hin 


I hich t 
Shambaugh: Our analy 

! ckel show the total feed to the 

er unit a | ! on the order 


eparator you 


bottom 0 
derably lower 
thar 1 the 
Answer: It a tittle pectroscopice determination Tin not 
t! | th the hol 
through with on th 
Read: You dont u i spectro 
thi et hive tech 
know the hole tech 


ler hn (yuu 


5: proced ive that 
Shambaugh: The total 


raph at all a 
begule | dont 
it ither 

Shambaugh: 
know 
do 


t that of about 4 iy ‘ 
Ans 
thre wily ‘ 


kno 


here trom 
do that? Ray 


the 


ts per million and vana brandy 


' 
ibout 4 to 5 on the ( 
Loon 


largest of that 


the Ray Loomis: 


ispeer 
million 
far the 
- goes ith 
prot \ } thee spectrogi iph 

the crude reason for doing it 
hats right red That 


about a vear ag vou vet 


feed parts px ou 


tere | it 


’ : e I} 
Penisten: By 
| 


imount of meta You finish up with 
Phats the 
It may 
the 


part per 


crude chares primary 


the ftleure or have been 


Question: chan about only way 


taken il vhen into million 




















































































































Figure |. Morale of six departments 


T 


Attitude toward J—job; F 
Total 


foreman; C—company and 


Measuring Employe Morale 


Here’s another of Mr. Benge’s articles on employe 


relations, stemming 


from I1 


years’ experience in the oil 


industry plus 13 years as a management consultant. 


Eugene J. Benge 


WE'RE JUST one big happy family 
» Philad Iphia industrial executive 
told me { know my people by their 
first lend them 
they re in a jam ask 
babi Attitude 
it 


money \“ hie n 
about their 
| don't need 


names 
survey ¢ 


I thought of 
friend recently, on a 
train ride from Washington to New 
York. Three months after he had _ re 
ussured himself to me, his emplove 
trike 
plant 


That was 11 vears ago 


my executive 


smashed 
window in the first 
babies to the con 
Jobs in the area 

when the strike was 
ibout one-third of the 
returned. Within a vear the 
plant was sold; three 
it was thandoned 


went or i protracted 
every 
names, loans and 
trary notwithstanding 
were plentiful 
st ttled 


employes 


only 
within more 
years From my 
window I could see it i ghost 


a cum ksure 


tive who proved to bye wrot 


train 


plant monument to execu 


In a sense, the story symbolizes all 


industry \ll 


executives have been 


1? 


vrong, some more than others -wroneg 
morale building 
they placed their 
high pay 
through incentive pay plans, and good 


follows 


in their ideas about 
factors. For 


bets on pay “oive “em 


years 


morale must follow. as night 
the day.” 
But it didn’t 
rive ‘em security: 
into hig , 


But it didn't 


next 
the m 


security was 
that ll lull 


h mor ile 


A Lot of Little Things 


And for 
1 lot of little things 


morale is 
hought 


revanee 


i simple reason 
It is not 
with pay or security or 
machinery. communication. education 
posters, suggestion systems, group in 
surance, pension plans or any one ofl 
the hundred-and-one other 
facets of the problem—-but 


has to 


panaceas 
These are 
is with a diamond. each facet 
te polished 

In one frequently quoted study em 
ploves were asked to rank eight factors 


in order of importance to them: their 


bosses were separately asked to rank 
the same factors from the employes’ 


Results are shown in 


standpoint 


Fable | 
TABLE 1 


IMPORTANCE AS 
RANKED BY 


FACTOR Bosses 


Employes 


Morale Factors 


Morale. then. is not a single emo 
tional response, but is rather the com 
posite of many responses, some favor 
able, others unfavorable. By 
ing specific attitudes 
work situations it becomes possible to 
combine them into morale indices 


measul 


toward many 


Usually an employer is interested in 
how his employes feel toward three 
major situations: 


H) 
ment 
1) Demand 
abilities 
1) Fell 
H vy does the 
is boss 
\) Technical 
) His fat 


The “Opinion Ballot” 


Let us suppose that the Potent Re 


morale survey and 


to the 30 items 


finery wants a 


igrees that reactions 
listed above would be of great interest 


these are incor 


to management, and 
porated in a questionnaire. 
ballot. Each item is phrased as a ques- 
tion with five possible gradations of 
as in the following example: 


or opinion 


response 


H] t mia S 





Here's another, used to check an at 
titude toward the « 


ompany 


\ 
‘\ 


l ‘ 

rhe opinion ballot usually consists 
of an Il- by 17-inch sheet. folded to 

provide four printed pages 
Page | Part A 
tion for employes of ob 
jects of the 

tions how to fill it out. 

B. Check lists for the employe 
department 


Careful explana 


ballot, instruc 


to indicate 
shift, sex, age group, earn 
ings group and years of 
service group. 

Part C. The 1) ques- 


tions with multiple choice 


Paves 2 and 3 
answers like the two illus 
trated above. 


Part D 
about 


Specih questions 
athletic 
club. credit union, employe 


calfeteria. 


paper, ete 
Part FE. Space for writing out sug 
complaints 
not adequately covered by 
his check marks in Part ¢ 
and D. Normally 
quarter of the group take 
this 


gestions or 


one 
advanta rt of oppor 
tunity 

brought together in 


the club house. cafeteria. or other meet 


Employes are 
ng place usually in groups of 25 o1 
The object of the survey is ex 
They are 
with pencils and blanks. and allowed 
to fill in their ballots leisurely. No 
supervisors are present 

When an employe has completed 
his ballot, he folds it, drops it into a 
locked ballot box and back to 
his work. The balloting usually re 
quires about 40 


more 


plained to them provided 


oes 


minutes for each 
group. 

Next comes the statistical analvsis 
detailed mathematical work involving 
punched card computation of morale 
indices according to: 


st 


WE ASKED YOU! 


| 
| 
} 
| 
} 
| 
L ) 
Figure 2. Cover page of management's report 
to employes. See also Figure 3 

By grouping and averaging the 
questions, it is possible to tell how 
employes feel about their 

» | 
and to make these summarizations for 
department, shift, sex, age, length of 
service and earnings 

There are many cross comparisons 
possible among these various factors 
Charts are drawn to illustrate the sig- 
nificant findings and a report prepared, 
the high 
Special emphasis is placed 
upon the 
out in which department and shift it 


stressing und low spots ol 


morale 
low morale report points 
largely 


old 


earning 


exists, whether it is among 


men or women, long 
short 
or high earning employes; 
of the 30 


gestions is to 


young ofr 


service or service. low 
also which 
causing it. Sug 


items are 


remedial action are 


viven 


Computing Morale Indices 


In summarizing results, it would be 
feasible merely to compute the per 
centages of employes checking each 
response Thus two departments hav 
ing ten employes each might show the 
responses indicated in Tables 2 and 3 
to the above question on disciplining 


employes: 


TABLE 2 
Department A 


Response No. of Empleyes 


Percent 


TABLE 3 
Department B 


Percent 


Response 


No. of Employes 


40 
410 


that the 
approve 
their 


It is evident at a glance 
employes of Department A 
the handling of 
foremen; those in Department B dis 
approve. However, it is difficult for 
the human mind to compare so many 
We index for 
question, a 
sponses Such an index can be 
puted by allowing LOO points for the 
the low 


criticisms by 


heures need a single 


each composite of re 


com 


highest response and 20 for 


est. as shown in Tables 4, 5 


TABLE 4 
Department A 


Fxtended 
Value Value 


Neo. of 


Kespeonse Employes 


4 


TABLE 5 
Department 8 


Futended 


Value 


No. of 


Response Employes 


40) 
120 
240 

a 


We are 
how high is the attitude of employes 
in Department A toward supervisory 
discipline (index of 86) in comparison 
with that of employes mn Department 
B (index of 48) 


now in a position to state 


then be 
to yield a sum- 


Index numbers can com 
bined in various ways 
mary like Table 6, which for brevity 


shows but four ot the usual six factors: 


TABLE 6 
Summary of Morale Indices 
Company X 


— 
MORALE INDEXES 


Fore 
FACTOR Job man Total 
Dept 


| 


Sometimes it helps mn comprehend- 


129 








! the ral ! ! 
trated in Figu Here's what 


Some Typical Findings you sa id about your J OB 


What can a wD od 
cover tl i ‘ ready knov 
Hlere hie thor taken fron 

iv file 

A textile con 











n<t- 
PVPHO > 





&A~ , 
~e owe 





ident hesards associat 


numerous hesards in fy wor 


“h 


nuxerous hazard : 
ident prevention 


@ 


+, | * mM i 


32 < There are a few accident risks in ay work. 
' 
A machine tool company THY. Adequate safeguards eliminate accident 
hazards, 
42 &.\Thero are no important accident hazards 
connected #ith ay bd. 











AS to your pe nal work abilities,how 
do you fee) 
10 A. I heave a great dea) sore ability than ay 
tah demands of — 
B. Fy job faile to use some of ay strong rork 
abilities, 
A branch pl wnt } ugh I have other ebilities ay job re- 
quires cereful exercise ertein abdili 
possess 
* are 
f ay job. 
fee) that ay present experience is lead- 
ing se to « larger and sore interesting 
field of work. 








For the gost part, fellow employees in ay 
ment are: 

Unfriendly 

Indifferent to se 

Al) right 

Cooperative 

Very friendly. 








Howe do you fee) about the opportunities for ad 
vancement ahead of you: 
i¢ A. The outlook seems bed 
. b h opportunit but 
Applying the Results a oe eee 
Odhiy aly « ‘ ah . I'm setiefied and don't particularly care 
1Ou ome thins h nald bn about greater responsibility. 
done about the findings of an attitude . I believe ay chance #1)] come, 
. I know what I want next and believe [' 
survey Actions to be taken are not going to get it. 


mally of three kinds 











Figure 3. One of the inside pages of management's report to employes. See also Figure 2 


visors. to review what can be done to Such committees are advisory only, 
weak conditions brought out but they serve as excellent liaison be- 


improve 
tween management and employes in 


lypical committees are 
getting something accomplished as the 


result of an attitude survey 

The opinion ballot is an audit of 
human assets which holds great prom 
ise for the future of employer-employe 
relations \ few companies have im- 
stituted it as a periodic feature, so 


Some manavements present a report 
to employes giving the findings, good 


and bad. Figure 2 and 3 show cover ( 
Or. departmental committees can be to measure management eflectiveness 


and inside page of such a report 
in handling its personnel. Thus the 


~et up to ¢ onsider how the weak morale 


form small temporary committees of factors of each department might be ballot takes its place in industrial 


It is considered ood practice to 


ce mocracy 


employes, or of employes and super improved 
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—— 
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Figure ] 


Typical flow sheet of a glycol injection system with a 125-psig WP. stabilizer 


Dehydration of Natural Gas 
And Light Hydrocarbon Liquids 


Part V. Taking advantage of hydrate inhibitors with 


expansion refrigeration. 


John M,. Campbell and Lawton L. Laurence 


b x iH, 
ack } Ly 


THE USE of a hydrate inhibitor in 
conjunction with expansion re rivera 
tion minimizes the chief limitations of 
the hydrate 


prior lo 


tem 
the 
the 


that svstem namely 


perature when cooling 
choke 
hydrates formed 


Without an the 


at the coldest pornt in the system 


ind the necessity of melting 


inhibitor tempera 


ture 
is fixed by the expansion temperature 
drop and this hydrate point, The neces 


sity for providing means of melting 


hydrates not only requires an expen 


sive ty pre of construction but brings up 


other problems In view of 
these 
vears observation 
ous that the 


mm conypunctior 


process 


facts and as a result of several 
it has become obvi 
ise of hydrate inhibitors 
with 


eertan 


low temperatut 


units possesses idvantages 


Omee this fact was established it be 
to determine which in 
the 


choice 


necessa;ry 


offered 
Phe 


wed fry experience 


catne 
hibitor 
this 


narra 


most promise in 


Service was at least 
ru ned in pre 
linve Ammonia. al 


VIOUS pipe practice 


though it is an effective anti-freeze 
dioxide 
a solid 
efficiency 


( hloride 


avent. reacts with anv carbon 


present n natural gas to form 
that 
plugs lines, 
other ch 


but co 


carbonate lowers and 


ilcium ind 
rice . 


rrosion then becomes a problem 


By a process of elimination the aleo 
hols, particularly methanol, have been 
used as hydrate inhibitors in most pipe 
i) 


used ( hiefly 


line and eathering systems these 


methanol has been sine 


it is cheaper and effective as an in 
hibiting agent 

On the basis of wide experience with 
the olycols in «le hy drators it was obvi 
this 


( (otine 


ous that at least one member of 


family also showed promise 
quently the logical choice narrowed to 
the use of is the 
hydrate inhibitor dis 
cussion here will 


sideration ofl the ~t 


methanol and glycol 
Pherefore the 
itself to a 


materials 


con 


limit 


Comparison of Methanol 
and Glycol 

The diethy len 

lveol ind 


in Table | 


stantially a 


relative merits of 


methanol are summarized 


Since methanol is sub 


vapor at normal line ten 


whereas the elvcols are not 
exhibits 
pipe 

little 


ind Is more 


perature, 
advantage 
The 


pipe 


the forme some 
line 


eflect’ on 


when uesd in service 


Vapor ean have 
effective in 


How 


amounts of 


line efficiency 
melting hydrates already formed 


the effect of 
glycol liquid in pipe lines from exist 


ever, small 
ing plants has not been detrimental 


ind preliminary laboratory investiga 


tions. indicate that the liquid coals 
the pipe wall and should not lower the 
pipe line efficiency, unless injected in 


excess quantity. In low temperature 
service. however the necessary qualiti 
in the pipe 


and much 


cations differ from those 
line. The 
lower temperatures are present in the 
the 


more recoverability dew pout depres 


piping ts short 


system Consequently, accent 1s 
sion and other such factors rather than 
pipe line efficiency el 


Methanol 


virtue of 


has an apparent idvan 
tage its 
initial eost but this is more than offset 


by the fact that its recovery 


hy much lower 
is not eco 
with the higher 


together 


nomical Therefore 


injection rate necessary with 
this total 
comes the expensive system he 
cause both will 


work” the widespread choice of gly 


loss. methanol injection hve 
more 
methanol and glycol 
col has been made primarily on eco 
nomi Fable 2.) The 
data on methanol in Table 2 have been 
the ploneer work of 
while that for di 


is’ based on field data 


erounds, (See 


obtained from 
Hammersehmidt 
ethy lene 
to date, 


olyecol 


Comparison of the Glycols 

All of the elveol 
now in operation use diethylene glycol 
Phis choice 
mace primarily on economic vrounds 
since all the elyecols 
hibitors, 

The loss of 
bout 
so that careful attention to con 


myection. systems 


as the desiccant has been 


are eflective in 


elycol from the system 
is small elyeol is an 


fluid 


expensive 


TABLE 1 


Comparison of Methanol and Diethylene 
Glycol! Solutions As Hydrate Inhibitors in 
Low Temperature Systems 


Assumed Conditions 


(slycal 
Injection 
I sing 
Drethylene 
System (lveal 


Methanol 


ection 

















Figure 2. Typical flow sheet tor a mechanical refrigeration system with stabilizer 


sumption is an important con idera 
Glycol is lost by 
solubility in liquid hydrocar 
The latter 


pressure 


tion two means, its 


slight 
bons and vaporization loss 
is proportional to the vapor 
which in turn decreases with increase 
The solubility 


loss on the other hand is a function of 


in molecular weight 


two factors, the molecular weight and 


the concentration of elycol in its water 


Phe solubility 


and 


increases with 
the 


water 


solution 


molecular weight concentra 
solution 


eflect on 


tion of glycol in its 
which is just opposite the 
vaporization losses. With these factor 
diethylene 


satisfactory compromise ¢ hoice at this 


in mind glycol is a very 
time based on present costs 


l he 


jection 


elyeol in 
to that 
for other low temperature systems, as 


flow diagram for a 


system is very similar 


Figure |. However, some 


modifications are necessary to take full 


shown in 


advantage of the inhibitor 

The inlet 
knockout with or 
ing. Just downstream from this knock 
to the 
optimum amount of glycol is injected 
his then through the 
heat exchanger, across the choke into 


wellstream enters the 


without prior cool 


out, prior heat exchanger. the 


glycol flows 


the separator with the wellstream gas 
here it is 
densate 

The cold sales gas then proceeds to 
either the 
ind/or the stabilizer product cooler 


separated with the con 


wellstream heat exchanger 
before entering the sales line 

Phe method of se parating the glycol 
from the condensate varies somewhat 
with the method of handling the latter 
However, the system shown in Figure 
| is typical for wellhead units with a 
low pressure stabilizer 

After 
reconcentrated in a 
to that used for absorption dehydra- 
tion and reinjected into the line 

A modification of the 
above been 


being separated the glycol is 


unit very similar 


system de- 


scribed has successfully 
used in those eases where insufficient 
pressure drop is available to produce 
the desired refrigeration by expansion. 
A typical flow sheet for this system is 
shown in Figure 2. The process factors 
ire the same except for the source of 
refrigeration 

The 
is not advisable for dehydration unless 
the liquid recovery warrants it. The 


however, 


ise of mechanical refrigeration 


dehydration accomplished 


plays an important role in comparing 


TABLE 2 
Comparisons of Economics Between Different Separation Systems 


SPECIFICATIONS ON LEASE STUDIED 


Glycol 
lajection with 
Two Stage 
Separation 


Glycol 
| Injection with 
Stabihaer 


LIS with 
Two Stade 
Separation 


LTS with 
Stabslaer 


' } } 


with an oil absorption plant 


where other dehydration facilities are 


costs 
necessary 


Process and Equipment Factors 
Wellhead Flowing 


When freezing is a dan 


cen 


Tempe rature 
and Pressure 
ger in the gathering system of a 
tral type plant the knockouts may be 
placed at the individual wellheads and 
glycol injected at that point. If this is 
the recovered in the 
usual manner at the plant With this 
arrangement glycol injection is often 


done elycol is 


unnecessary, however, unless the gath 
ering lines are long or are subjected 
to rapid cooling as with certain off- 
shore locations. The efficient removal 
of water from the flow line effectively 
lowers the temperature at which trou 
blesome amounts of hydrates will 
form. It has been found satisfactors 
for example, to install only the knock 
out originally and simply add glycol 
injection at that point if trouble is 
encountered. In many cases gas 10-20 
F. below the theoretical hydrate tem 
perature has been successfully carried. 
in the absence of substantial quantities 
of liquid water. 

A heater 
freezing in such a 
but the use of the inhibitor is cheaper 


may be used to prevent 


gathering system 


and more convenient since regenera 


tion facilities are available at the plant 
Handling of Fluids Prior to Choice 
The methods for this system are the 
same as those in Part IV. In 
where water knockouts are used at the 


wellheads but there are large amounts 
of condensate an additional inlet sepa- 
rator or knockout at the plant is often 
advisable. By this means these liquids 
may be bypassed around the choke to 
increase the temperature drop 

Heat Requirements- In 
certain the 
temperature is exceptionally high it is 


Exchange 


cases where gas flowing 
advantageous to cool it prior to using 


a knockout. This offers 


vantage 


sever il ad 


On the debit it is usually necessary 
to have cooling water or fan coolers 
to accomplish this because the cold 
sales gas cooling potential is largely 
used up in the heat 
prior to the choke and the stabilizer 


exchanger just 


product cooler. Fortunately the abso 
lute need for pre-knockout cooling is 
the exception rather than the rule 

In order to take full advantage of 
the inhibitor and cool the gas below 
its hydrate point. more heat exchange 


surface following the knockout and 


leum Ket 


Pe iy 





prior to the choke is often necessary 
than with other low 
tems. As the 
for example, more cooling is required 
lost by 
Therefore, the size is 
the expected service of the unit 


With a 


ture drop of the gas due to its expan 


temperature sys- 
pressure drop declines. 
to replace that expansion 
conditioned by 
amount of 


given tempera 


sion the heat exchanger has a multi 
plying effect on lowering the separator 
temperature As the gas temperature 
prior to the choke is lowered the sales 
gas is cooler which in turn further de 
creases the wellstream gas temperature 


to the choke 


tinues until equilibrium is attained 


This dual-cooling con 
The ultimate temperature possible may 
be calculated by a heat bal 
consideration for the 


means of 


ance with due 
degree of approach. which is largely 
a function of exchanger design and 
area 

The net result of 


exchanger exit temperature therefore 


lowering the heat 


provides a correspondingly greater re 
duction in separator temperature thus 
emphasizing the advantage that a 
hydrate inhibitor provides, 

Tf the 
for which the 
effective At 
the heat 
comes the limiting factor 
found 


include surplus heat exchanger surface 


from that 
med the 
and eventually 


pre ssure ck creases 


unit was desi 
dec reases 
available be 


For this rea 


transter area 


son it has been advisable to 
on standard units to provide for this 
contingency 

A comparison of the performance of 
the low temperature 
and without the 
exe hanger, 


separator with 
with the 


is shown in 


inhibitor 
same heat 
Figure 3. The apparent dew point de 


pression shown for regular low tem 


perature units is in accordance with 
the discussion on that topir in Part I\ 
(PerrocetmM Reriner, January. 1953) 
The dew point for glycol injection is 
based on an average depression of 25 
I helow 


Low Temperature Liquid Se paratior 
hvdrates are al 


separator temperature 

Inasmuch as no 
lowed to form conventional se parators 
separation of the 


may he used for 


condensate, glycol and water from the 
vas at low temperature. The horizontal 
type is party ularly applicable for this 
service 

The liquid settles 


immiscible phases one containing ely 


into two virtually 


col-water and the other condensate. As 


mentioned above the elycol-water 
phase is slightly soluble in condensate 
to about 0.04 percent by weight kor 
the average condensate this is about 
one gallon of elycol solution per LO 
barrels. The necessary se paration ol 
these phases may be accomplished i: 


several ways 


bebruar\ 
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Figure 3. Comparison of the exit dew points and separator temperatures from comparable low 
temperature systems 


Method 1 has particular merit when 
handling lara 


quantities of liquid 
Che « xpansion of the three « omponents 
across a valve tends to cause foaming 
and the presence of water and elvcol re 
duce the efficiency of a stabilizer some 
what. For the 


though these factors are not 


average wellhead unit 
critical 

Regardless of whether a stabilizer is 
used or not the low temperature fluid 
should be heated before going to the 
stock tank. This 
only break up 
but prevent excess weathering losses 


The of the 


lower pressure reduces its temperature 


operation w ill not 


any emulsion formed 


expansion condensate to 


even further and substantial quantities 


still held 


of methane and ethane are 
in the liquid, 
In the 


absence of a stabilizer some 


TABLE 3 
Advantages and Disadvantages of Using o 


Hydrate Inhibitor in Low Temperature 
Systems 


Advantages 


reater 


Disadvantages 


l 
i 


heating is recommended between the 
high and low pressure separators. In 
order to prevent excessive loss of the 
stable components, however, the tem- 
perature of the liquid leaving should 
not exceed 70 F. The optimum tem- 
perature is best determined by test be 
cause it will vary with the composition 
of the liquid 

Stabilization—-When handling these 
low temperature fluids stabilization is 
far more efficient 
tion and is recommended in virtually 
By this means weathering is 
minimized in the stock tank without 
excessive flare gas losses from separa- 
tion equipment. A comparison of stock 
tank analysis from stage separated and 


than stage separa 


ill cases 


stabilized fluids shows a much closer 
‘cut” with the latter. 

With cold liquids the feed point 
may be at or near the top of the col- 
umn, eliminating the need for external 
reflux. The cold feed produces internal 
reflux which furnishes rectification on 
the vapors rising from below. This is 
evidenced by the sharp temperature 
differential on the several plates imme- 
diately below the feed, Therefore even 


though the column is theoretically a 


stripper it exhibits many characteris 


tics of a tractionator 

The limitation on this type of col- 
umn is the amount of “flash” at the 
feed point, in the absence of external 
reflux. With liquids in the temperature 
discussed this 
a depropanizer 


ranve being however, 
section 1s primarily 
Although any “cut” by 


necessarily rough it is satisfactory be 


this means is 


cause it serves to reduce the heat load 


on the column with only small losses 
of potentially stable fluid 

Since the equilibrium concentration 
ratio, K, 


ing pressure 
tend to 


values increase with decreas 
column 


flash loss 


lower pressures 


How 


increase the 


133 





wu 


curves for 
stabilizer 


estimation 
including 


cost 
systems 


Figure 4. Initial 


injection 


glyc »I 


ey thi i partly olfset b 1 lower 
feed temperature due to increased ex 
pear m cooling of the liquid (ons 
quently the choice of column pressure 

not contingent on this factor alone 


\ psig 
preferred inn the 


column 


vorking pre ire 


followin cases 


kconomics otten dictate the use of 
working pres 
stable 


produced, In many 


i low pressure 125-psi 


lire column where only con 


den ite is being 
instances the 
and thi 
rake if 
atior 

If an LPG product is desired two 
indicated. The first 
be a cold feed de-ethanizet operating 


at bebo psig 


recavery I> comparable 
tovether with decreased height 
suitalole for lease 


very oper 


columns ire’ may 
and the second a cor 
stabilizer with external re 


1o0-250 psig \ 


stabilizer 


ventional 
flux stripper fol 


lowing the may then be 
needed to prod ice specihcation n itural 


bield tests 


de-ethanizers to give 


rasoline have shown such 
comparative per 


formance with other ty pes 


Dew Point Factors 
Phe exit dew pont from a glycol in 
jection system le pends not only on the 
temperature of the 
but the 
Only O02 to 04 gallons per 
Mimefd are 


svstem trom treezing 


low 


temperature 


eparator imount of glycol 
injected 
hour per required to pre 
vent the I xcess 
injected to obtain 
henehits The 


hour 


usually 
dehydration 
1ihelo 
will 


however, is 
idditional 
injection of 


per Mimetd 


rallons per 
usually rive i ce W 
less than 


This is 


pont depression ibout 30 | 


the separator temperature 


ising a 70-85 percent by 
which has a low 
iffords a 
maximun pont depressior 
For this the glycol 
should be oper ited at about 250 | it 
vhiech 
triethvlene glycol 
still « 
from the 


rive ol solution 


solubility in condensate and 
freezir uy 
~ervice reboiler 


lemperature the internal reflux 


ype re oiler ind 
(slycol losses 
rligible 
Ihe maximum dew point le pression 


i choke is 


brom 


ol ittien Tmay hve used 


still column are ne 
that can be obtained across 
limited by 
field data and computations a oO | 
depre sion could be relied with 
differential as little as 100 
idditional 


the contact possible 


upon 
i pressure 

providing some 
the line past data indicate 


ince early triethvlene elycol 


depre s10ons are not in 
practical 
dehydrators 
tactor in the 


utilized a prupee ty ype col 
This “Cris 
limit how 


thes 


smaller sizes 


he an elective pper 
onsidered that 
hiehly 


ibsorptior 


her ti ‘ 
con 


unit using a 


d ‘ ‘ = the 


latter 
centrate 
medi itt 


ised 


isiti 


ol tuine d whe n 


The COMpAart on in Figure 
" the depres hon 
svstem, eX 


inhibitor 


thre irre low temperature 


cep or the iddition ofan 


Economics 


Inasmuch as a glycol injection sys 


tem may be assembled with many dif 


ferent alternatives a correlation of the 
costs is difficult 
Little 


considered 


In reality initial cost 
unless the revenue ts 


When this is 


tlyveo! it yection has the lowest net cost 


means very 


ilso done 


of any of dehydrator 


The initial cost of the ty pe of unit 


type 
shown in Figure | complete with a 
may be esti 


The 


sales 


stabilizer 


Figure 4 


low pre sure 


mated from prices 


shown are for a line 
For 
MM) psig of less 
subtracted 
while the same 
fer 1500 ps 


i sales line pressure of 
about 
the total unit 
figure should be 
working 
The ipproximate 
what might = be 
unit for the 


pore ssiire 
- 
$500 may be 


cost 


idded 


from 


pressure 
prices it for 
standard 


shown kon 


considered 
conditions 
unusual ipplic itions very rich gas 
or where extra heat exchange is needed 
will be slightly 


! ised for 


may iM 
instances 


the prices shown low 
However thes 


mation 


esti 
purposes im most 

For larger central plants up to LOO 
\imefd other than those 
shown a price of $1400 per Mmef is 
Above LOO) Mimefd = ca 
$1250 per Vimefd 


show? 


capar ity 


satistactory 
pacity a price of 
should be idequate Phe 
ire for equipment only since installa 
will with the location 
\ comparison of Fieure 4. with 
>of Part IV (Perrotecm Re 
January. 1953) 
However the 


prices 


costs vary 


tion 


FINER shows a much 


higher cost cost curves 


Figure 5. Comparison of stage separation and 
stabilization of low-temperature fluids 


for elycol injection include a stabilizer 
Without a 


myection 


whereas the others do not 
s\stem 


than 


oly ol 
ibout 


stabilizer the 


costs S1LO00) more 


usually 


i comparable low temperature unit 


However when com 


with a 


without injection 


paring the two stabilizer the 


tlycol injection system is $200-$3000 
cheape r. de pe nding on the size 


bor a 


sary to 


true comparison it ts neces 


estimate the revenue by the 


Various processing methods In the 


thsence of a full wellstream gas analy 


“is any estimation is very approximats 
One thumb” that been 


rule of has 


successfully ipplied is to assume that 
increase O75 


every LO | 


will 


Minef for 


the recovery 
barrels per 
decrease in the separator temperature 
kor example 
0 FL instead of 
the recovery at 


Minef. Like all 


heures are 


running the se parator at 
of} | should 
least 4-6 
rules of thumb 


increase 
barrels per 

such 
limita 


subye et to serious 


tions. However application to many 
situations has shown that it vives con 
servative results 

The operating costs including mate 
but less labor varies 
$0.60-1.50 per Mmef. The 


with the location 


rials and utilities 
from cost 


for labor will vary 
and the company accounting system 
The labor charge does not usually ex 
ceed 2-5 man hours per day except in 
very large plants 


Tabulation of all 


will vive reasonable 


these variables 


hgures for amor 
tizing the plant and charging ove 
head. In tabulation 


will elycol 


most ¢ such 


that use of a 


ases 
show nye 
tion type low temperature system gives 
The cost. if 


dehydration i> 


the best ultimate payout 
reable to 
therefore very 


im. chat 


low 
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No horn of plenty, but one through which plenty of oil and catalyst will flow. Insulating lines on 
the inside greatly reduce erosion, keeps unit in operation longer 









Cat Cracking Capacity 
Increased by Unusual Methods 







Humble Oil & Refining Company expands eat 





erackers by systematic program of bottleneck removal and 





















redesign. 

THIS IS A. suecess story of the small for its job? They studied the 
expansion of two cat crackers from a possibility of taking it out, using it 
design capacity of 30.000 barrels a elsewhere. and replacing it with one 
day to the present charge rate of 110... or more larger ones. This same search 
(M1) barrels a day ing scrutiny was applied to each com 

How was such an enormous increase ponent part of the equipment 
ichieved? The answer to that question The detailed study paid off. Here 
makes an absorbing story and there. a revision or rearrangement 

It is a story of sound engineering. of piping made possible a few more 
of cooperation and skill by mechanical — barrels of feed. Air lines were enlarged 
erafts, of research that paid off. of | to move greater quantities of catalysts 
process men who could meet new chal Heat exe hange mr were rearranged to 
lenges, and ol an agev4ressive manace- mcreast furnace coil inlet te mpera 
ment willing to take caleulated risks. tures 
The scene is Humble Oil & Refining As a result of these studies, enough 
Companys Bavtown Texas. refinery hottlenecks were removed between 
The time is the last ten vears 1943 and 1948 to increase the capacity 

of No. 1 cat unit by more than 100 
Smashing the Bottlenecks percent After such encouraging re 

No sooner had the first cat cracker sults. the work was continued 
rone mnto production ten vears ago 
than men began to search for wavs to Safer and Better 






nerease its capacitv. Was a pump too Next. in 1950. a thorough ~tudy was 








instituted of those heat exchangers re- 
sponsible for heat removal from the 
catalyst 

It was decided that the exchangers 
did not meet the company’s standards 
for safety. Thev had caused no fires 
or accidents, but trouble with them 
had led to an occasional downtime of 
the unit. In the interest of better op 
eration and safety. the debated ex 
changers were removed Necessary 
changes were made to supply supple 
mentary heat. The net result was an 
nerease in capacity of another 7000 
barrels a dav, Thus was brought about 
not only a safer operation hut a bet 


ter one 


Bigger and Better Cyclones 
An integral part of any fluid cat 
cracking unit is the svstem of eyclones 





from 





catalyst 





used to disengage 





Vapors 

The old stvle evelones were designed 
for fairly low rates and velocities 
Under the conditions of the higher 
feed rates, erosion of the evclones be 
cume “a serious probl m A. erosion 
progressed, efficiency fell off. Tt. be 
came necessary to remove the units 


tro 


» operation fairly regularly to 
re place the eroded cyclones 

The next logical ste }) Was to re place 
the outmoded cyclones with newer and 
better models, Research and develop 
ment had led to the design of evclones 
that could handle higher velocity flows 
and larger volumes of oil vapor 
catalyst mixture The newer evelones 
provided for the use of erosion resist 
ant materials. a feature lacking in the 
old models 

The changeover from old to new 
evelones made possible an additional 
OO00 barrels a day of feed rate. The 
unit was now up to a charge rate of 
10.000 barrels a day. a considerable 
improvement over the initial design 
of 15.400 


Still More Capacity 

Perseverance and enthusiasm stimu 
lated a study designed to reach the 
ultimate in eapacity \ complete engi 
neering survey was started on both eat 
units. Every detail of equipment was 
studied critically. Each item from the 
largest vessel to the smallest pump 
and flow line was given a thorough 
engineering check, followed by a re 
check. to determine limitations and 
ways to remove them Special empha 
sis was placed on possible modifica 
tion of auxiliary equipment such as 
pumps. furnaces, gas Compressors and 
ail blowers 

Instrumentation was examined criti 
cally in an effort to determine the 


optimum arrangement tor ~mooth 


production 


The ~tudy led to ome mayor 















changes. An additional turnace was 
idded. a large centrifugal gas com 
pressor “iis idded new purmnping ca 
pacity was supplied, and a great many 
f the How line were enlarged. Here 
for the first time in the continuous 
program of expansion, costs ran into 
hig money But thre dividends vere 
equally large. By virtue of the changes 
No. | cat unit’s capacity was pushed 
ip another 15.000 barrels a day. to a 


re hieh of 55.000 barrel 


Prouble Arises 

(Dive idelieht of the expansion pro 
ram at No. | cat unit had interestin 
ramifications, When the unit was 
brought down for routine turnaround 
in 1952. one major item of expense 
va replacing i large vessel, the cata 
lyst stripper Engineers and Inspector 
made a disturbing discovery Just 
ross the unit from the stripper, in 
spectors found that a large reactor 
vith related smaller vessels was bulved 
ind cracked. It was estimated that no 
more than six months or one vear of 
ife operation remained for the equip 
ment. Here was a dil mma and some 
hard choices had to be made. Either 
the unit could go back on stream after 
this downtime with the doubtful equip 
ment, and then be shut down soon for 
inother long turnaround, or a way 
must be found to fabricate a substitute 
ssel to be installed during the ear 
rent downtime 

A completely new vessel, made to 
order and delivered to the job site iv 
time, was out of the question To order 
the steel. have it rolled and shaped 
ind welded into the required vessel 
would take perhaps a year. The alter 
nate possibility was to find the steel 
close at home and do a homemade job 

An immediate search of nearby 
ources failed to produce the steel 

The vital material was found in the 
refinery’s own back yard. Three. 20 
vear-old. riveted vessels were located 
in the serap pile. A thorough inspec 
tion revealed that they” were strue 
turally sound and the right diametet 
1) feet <o major rerolling would not 


he required 


Fast Work Pays Off 

With the steel located. a corps of 
engineers was pul on the job. The 
problem was to remove a_ sufficient 
number of correctly sized, curved 
plates from the salvaged vessels and 
fit them together again into a welded 
vessel of precisely the right propor 
trons The engineering brain teaser 
was successfully solved and the new 
vessel installed 


Research Develops New 
Technique 


\ hile eneinecring work progressed 


1M 


‘ , tale 2 
et A 
ee a ¢ ee 


Transfer line reactor was a product of Baytown Refinery research. To save time, trouble and 
money, it wos thrust right up through the shell of the old reactor 


on those changes deserthed above. 1 nique the reaction takes place in a 
search men busied themselves with narrower space with catalyst and oil 
their pilot unat A radical new de par Vapor moving at higher velocities 

ture in catalytic eracking technique The new theories were put to test 
was developed. The conventional fluid = in a small reactor——a pipe just: an 
catalytic cracking reaction takes place inch im diameter fest results were 


int lar ‘ w ict vessels and the mis excellent lhe new desien Was dubbed 


ture of catalyst and oil swirls rather transfer line reactor. 
slowly through them. In the new tech Further experimental work was car 


Erosive action of catalyst knifed away these cyclones, or tubes in which catalyst becomes separated 
from the oil 





Py 


ee ps 


New-type cyclones are larger 


kitty cracker.” a pilot 
unit replie 1 of the plant unit 


ned out im the 


New Design Installed 
lhe transfer 
No | cal cracket 


the operating data 


line reactor for the 
was designed from 


obtained on the 


pilot unit 


stalled in 


an immediate 
work Is 


on. sufficient data have 


nary test 


to prove 


we ewes w Cs 0 oe 
4 ‘a | ‘ a7 5 
‘4 


These old tanks furnished steel when a vital part of No. |! 
replaced in a hurry 


the SuCcCt 
Phe mayor changes to No 


handle higher velocity flow, resist erosion better and add to 
the capacity of the two cots 


Phe 


™~ pote mber 


reactor 


1952 
While 


hve ing 


new was If 


and Wis 
success 


still 


prelimi 
carried 
been obtained 
ss of the 


new ck sion 


| cat unit 


ray ai 
i 
ale | 
ate! 
oS 


Cat broke down and had to be 


included the radically new reactor, a 


new catalyst stripper, a homemade re 


generated catalyst hopper, and scores 


of minor changes. The revised unit 
bore litthe 

This brought 
that of training men to COP with the 
unit. The 


’ 
rocess 


resemblance to its old self 
another proble m 
operation of the new train 
inp job began early crews 
brought back on the job (they 


refinery 


were 
had 
during the 
nated with the 


room studies 


worked elsewhere in. the 
ind indoctri 
changes Actual class 
held on the job 


study 


downtime ) 


were 


to trace new flow systems new 


heating problems and acquaint all 
operators with the location and use of 
new equipment 


work 


It was somewhat 


The early start in classroom 
paid off handsomely 
difficult for the 
operate the unit at the 
thing there 
handle. Control 


had to do precisely 


more process men lo 
increased rates 
Was more 


bor one equip 


ment to instruments 
es pee ially what 
or the unit 


A< a result 


transition 


they were supposed to do 
did not operate properly 
of the intensive training. the 
was made smoothly 

Expansion at Cat Unit No, 2 

Kew of the changes made lo mcreast 
No. 2 cat cracker’s capacity were quite 
made at its com 


as radical as those 


panion unit Through the same pattern 
of study and change and modification 
No. 2's capacity was pushed upward 
in about the same proportion as No. 1 

Removal of bottlenecks by changing 
substituting between 
and 1948 capacity 
16.000 to SB.000) barrels 


and 
1O44 


from 


equipment 
increased 
a day 
Modern evelones added another L000 
barrels. Detailed ¢ 
brought on the bigvest 
16.000 


total of 


ngineering study 
mecrease an 
extra 


daily 


barrels a day up to a 
55.000 barrels 


The Climax of a Success Story 


This was the climax of an unusual 


<tory desivned for 
SO.000 bar 
total of 


course. the 


SLICCESS Iwo units 
i total capacity of about 
rels a day 
110.000 barrels a day. OF 
at these 


NeCessa4ry 


now process a 


mecrease two unit 
brought 
the equipment handling feed stock and 
products for the eat units. A 
plant is under construction 
feed 


new lis 


in capacity 
about revisions in 
new de 
isphalting 
to provide additional (sround 
has been broken for a ht end 
recovery distillation unit to process the 


additional catalytic light end- 


Thus it is that a major expansion of 
i key process like catalytic crackin: 
makes itself felt all over the refinery 
So profound is its influence on other 
processes that eXpansion inh one dire 
must be followed by 


tion expansion 


in others 





Large exhibit areas have been added to the IPE grounds at Tulsa for the 1953 exposition 
as well as the buildings 


scheduled May 14.23. Picture 


shows this 


outside space’ 


Petroleum Industry Promises 


REEINING division of the yn 
will tn 
Refiners’ Day” during the 
International Petro 
next May 14-25 in 


rit 


troleum recognized 


indu try 
ita pecial 


Mith Anniversary 


hem bape ition 
Pulsa 

Phe tenth day of “The World's Fai 
Petroleum Industry May 22 


aside to honor the mer 


ol the 
hia been et 
crude yn troleum 


who process 


tor thee exposition 
will tn 


Retiner 


Rehmery visitor 


from executive to stillmen 
host for the oil 
Day In addition 
tee will select 


show on 
a spect il commit 
individuals 


who have outstanding contribu 
tioms to the 
of the 
William B 


pro ‘Tess ind if his verment 


industry recordin to 


rehning 


\ i\ veneral man 


The 1955 exposition has beer under 


yea ind 
it is 


valued at ap 


prepar ition for me irly i 
though still months away 
i record 1500 exhibits 


S100) 


isstire dl 


million 

will be keved to 
new methods 
ill phases of the it 


proximate ly 
This vears show 


present the many and 


improvenn nts im 
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directed to 
tech 


S10 exhibits 
These will feature 
niques developed primarily since the 
last oil show in 1948 

In addition to this 
commercial refining 
position Hall of 
displays of the latest equipment. prog 


dustry with 


refining alone 


record total ol 
exhibits. the ex 
contain 


Scrence will 


esse ind scientific adaptations in re 
fining 

Scale models and animated display- 
of rehining techniques will fill an en 
of the hall 
in educational adjunct of the 
hall exhibits will be ar 
Fechnical 

Westby 


tire sectior which is purely 
CNPOst 
thon, Scrence 
ranged by the Scientifie and 
headed by G. H 
president, Seismograph Service 
ration, Tulsa 

W. J. Carthaus, Deep Rock Oil Cor 
Pulsa 


subcommittee 


committer 


poration is chairman of a Re 
fining will dis 


play refining exhibits in the hall 


\“ hic h 


Petrochemistry will occupy a place 
of prominence in the Hall of Science. 
a special subcommittee being in 
charge 


Dr. Miller Conn 


manager of market 


development, Phil- 
lips Petroleum Com- 
pany. is chairman 
of this subcommit 
includes 
Drogin 
director, 


tee which 
[Dr Isaac 
resea;re h 
Lnited Carbon 
Company, Charles 
tom, W. Va: 
Donald 
ager, Chemical Sales 
Oil 
Company kl Do 


Ark.: 


vice 


Leroy 
sale = man 


division. | ion 


rado, Jame . 


(,, Park 
dent. | nyay 
pany New 

ind Merton H 
Shell 
Clompany, New 
York. “Some of the 


most important cle 


pre bd | 
(Lom 
York 
Keel 


Chemical 


velopme nts in petro 
chemistry have 
come about sine 
the 1LYAS oil « posi 
these we 
Dis 


mode ls will t nable 


tio ind 


hope to feature ly 
plays and workin 


Conn said 
Visitors to see and understand methods 
of extraction and applic ation of petro 
which only five 


leum chemicals vears 


ago were in experimental stages.” 
There Is 
the Hall of 


tory 


no chare for exhibits in 


Science. Research. labora 


mechanical and technical dis 


plays contributed by refining com 


panies, chemical firms, refinery equip 
ment mantut ac turers and private Cen 
tiie and research institutions will com 
refining and petro hemical 


Committees. to be 


prise the 
sections of the 
will 


actis 


appointed 
plan and coordinate oil show 
ities for all segments of the industry 
So great is the 
that oil show officials are 
than 


represt ntatives on exposition 


increased demand for 
space antic! 


pating a greater need ever for 
industry 
committees and advisory 


International attendance is being en 


couraged by the NOMADS oreaniza 
l = Department ot State 


and a 


ETOUPs 


tion. the 
the Department of Commeret 
large number of “oil show ambassa 
dors” appointed by exposition Presi 
dent W. G. Skelly. 

Skelly predicts some 50 nations will 
be represented at the 1953 exposition 
In 1948 there were repre 
sented with visitors at the show. For 
guests of the 


the « xX position 


3 nations 


ellen delegates will he 
NOMADS during 
Special 


housing arrangements are 


made by the housing bureau 
functioning for 


1150 Tulsa 


homes for 


being 
has been 
Through it. some 
listed their 


t Yposition visitors 


which 
months 
families have 


use by 


Petroleum R 
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Figure | 


Viscosity Index 
Improvers 


This method gives a relation 


useful for a particular improver and 


any base stock. 


E. J. Reeves 
SOME HIGH 
can only be efficiently prepared when 


the 
oil 


viscosity index oils 
Determining 
the 


response 


employing additives 
amount of additive. choosing 
with 


selecting the most effective additive is 


greatest additive and 
exceedingly difficult. In resolving these 
problems the viscosities of the blend 


are frequently obtained from the ASTM 


Viscosity index of lubricating oils containing viscosity index 
improvers. Viscosity of oil—40 seconds SSU @ 210 F 


8 10 2 


a 6 8 10 


VISCOSITY INDEX IMPROVER, % VOL 


Figure 2. Viscosity index of lubricating oils containing viscosity index 
improvers. Viscosity of oil 


42.5 seconds SSU @ 210 F 
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Figure 3. Viscosity index of lubricating oils containing viscosity index 


improvers. Viscosity of oil 


and other viscosity blending charts 


However, because of the non-Newtonian 


nature of mixtures of lubricating oils 


none’ of the relations are entirely sat 
isfactory for accurately predic ting vis 
Without correct viscosities the 
viscosity index of these blends cannot 


Many blends exhibit a 


maximum viscosity index (higher than 


costes 


be obtained 


40 seconds SSU @ 210 F 


usually o¢ 
amount of high 
viscosity oil (bright stock) is blended 
with a large quantity of low viscosity 
oil (neutral oil). Data showing this 
eflect presented in Table | Phe 


same phenomena takes places in blends 


either component) which 


curs when a small 


with viscosity index improvers making 


the accurate prediction of viscosity 
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VISCOSITY INDEX 
IMPROVER 


= 
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VISCOSITY, SAYBOLT UNIVERSAL @ 210 °F 


l LJ 4 
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Figure 4. Viscosity index of lubricating oils containing viscosity index 


improver “A.” 


indexes even more diffies lt 


The viscosity inde x of oils contain 
ing additive may be estimated from the 
viscosity index of the 


blending graph Most 


charts are limited in their use 


viscosity and 
oil by a suitable 
blending 
to the particular base stock and addi 
they are 


however, the method discussed 


tives for which prepared ; 
gives a 


relation useful for a particular vis 


cosity index and any base 
stock. regardless of crude source. There 
is no apparent difference in additive 


response for various oils. Typical blend 


improver 


curves for four additives are shown in 
Figures 4, 5, 6 and 7. The distance 
between the dotted radical lines indi- 
cates the quantity of additive necessary 
to inerease the viscosity index from 
one level to the The method for 
» the charts is outlined below 


next 
usin 
Locate the point on the curved tic 
lines corresponding to the viscosity and 
viscosity index of the base lubricating 
oil. Follow the tie line upward to the 
desired viscosity index level. The vis 
cosity at this point is that of the addi 
tive-lubricating oil blend. The amount 
of additive required is found from the 
number of radial lines crossed. 
Charts such as these are easily pre 
pared by blending various quantities 
of the additive with miscellaneous re 
finery lubricating oils. The tie lines 
shown in the figures are drawn from 
these data. In determining the position 
of the radial lines the base stock is 
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mixture of an oun 
With this as 


is no place on the 


assumed to be 1 
known oil and additive 
sumption 
raph for a zero additive content and 


there 


the points representing the same quan 


tity of additive are not necessarily 


connected. The radial lines are placed 
to represent equal increments of addi 
tive for any viscosity or viscosity index 
oil. 

If the graph is carefully constructed 
and interpreted the deviation of the 
calculated viscosity index and viscosity 
from their small 
lable 2 shows the differences between 
the calculated and true values for 
blends with viscosity index improve 
“C.” The average deviation is 0.9 and 


true value will be 


TABLE 1 
Maximum Viscosity Index of Oil Blend 


Composition of Viscosity of Blend, 
Blend, Percent Saybolt Universal 
Volume Sec 


M ¢ 
Bright MC 
Stock | Neutral 


Viscosity 
100 F. 


210 F 


00 5 
af 


s 


s) 


40 
a») 


Index* 





60 70 80 90 100 


VISCOSITY, SAYBOLT UNIVERSAL @ 210 °F 


Figure 5. Viscosity index of lubricating oils containing viscosity index 


improver “B.’ 


1.) for index and viscosity. 


respectively The 


viscosily 
maximum viscosity 
index deviation was 3.0 and occurs in 


the region of low viscosity where this 
property is most difficult to determine 
Maximum viscosity deviation was 7.0. 
These typical of the 
errors found with other materials. Cor 
for the devia- 


‘rreater accu 


differences are 


rection charts or tables 
tions can be made when 
racy is required. 
Frequently the refiner must choose 
avail 
value 


hetween several commercially 
able materials or determine the 
of a new additive. The evaluation is 
made by assuming an oil with a suit 
able viscosity index and viscosity and 
then plotting the viscosity index of the 
blend versus the percent additive re 
quired to attain that viscosity index 
Figure | 

secured by 


shows the viscosity indexes 
blending the various addi 
tives and an oil having a viscosity of 
10 seconds SSU @ 210 F. and a vis 
cosity index of 100, The data indicate 
that Additive A is the most effective 
while D is the least effective. Materials 
( and D appear to have equal value as 
viscosity index The com 
parison is valid only for the hy potheti- 
at another viscosity 
might 


improvers, 


cal oil used since 
the difference between B and ¢ 
be accentuated. 

rhe effect of the same four viscosity 
index improvers when added to an oil 
with a viscosity of 42.5 seconds SSU @ 
210 F. and a viscosity index of 100 is 
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VISCOSITY, SAYBOLT UNIVERSAL @ 210 °F 


Figure 6. Viscosity index of lubricating oils 
containing viscosity index improver “C.” 


shown in Figure 2. The graph again 
shows that A is the most effective and 
D) is the least effective. Additive B in 
this case ippears more desirable than 
C. However, for quantities of additive 
helow 2 percent volume either B or ( 
might be used 

Phe index 
used primarily in the 
oils, SAE 10 and 20 but high viscosity 
index oils in the SAE 30 and 40 range 
ire sometimes prepared. The additive 
for the SAE 10 


viscosity improvers are 


low viscosity 


which is satisfactory 


oils may not be the most effective in 


the higher viscosity range. This is illus 


trated by the curves presented in Figure 


the base oil has a vis 
SSI fa 210 1] 
Additives 


about 


}. In this case 
cositvy of 60 seconds 
and a viscosity index of 100 
C and D in blends 


equal: conversely, in the data shown 


these are 
is always superior to D 
the 
can be 


above, ¢ 


Summarizing, viscosity indexes 


and viscosities predicted for 
blends of a particular viscosity index 
improver and any lubricating oil base 


store k, 


special blending charts for this pur 


regardless of crude source 


pose must be prepared from data se 


TABLE 2 


>t 4 
60 70 80 90 100 


VISCOSITY, SAYBOLT UNIVERSAL @ 210 °F 


Figure 7. Viscosity index of lubricating oils containing viscosity index 


improver “D 


cured for actual blends of several dif 
ferent stocks with the additive to be 
investigated. Serious error will result 
if an attempt is made to determine the 
most effective viscosity index improver 
from a few isolated blends 
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CONDENSER TUBES AND PLATES 


It is significant that year after year important users of 
condenser tubes and plates specify Revere, not only for 
new equipment, but when re-tubing. You might consider 
this fact if you are not as yet a Revere customer 

Remember that Revere can give you more than tubes 
and plates. If you have questions regarding the most 
suitable alloy to meet operating conditions, the Revere 
Technical Advisory Service will be glad to collaborate 
with you on this subject. If your present tubes do not 
seem to be giving the service expected of them, the same 
Service will look into the matter. Such factors as vibra- 
tion, air entrainment, water velocity, impingement attack, 
changed water conditions, tube composition, and others 
will be studied and recommendations made. In a great 
many cases we have pointed the way to greater tube 
economy, increased service life. 
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As part of our service to condenser operators we have 
prepared a 28-page booklet entitled “Life Extension for 
Condenser Tubes.” Ask for iton your company letterhead 
and it will be sent free. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
. . . 
Mills: Baltimore, Md.; Chicago and Clinton, 1/1; Detroit, Mich; 


Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.~— 
Sales Offices in Principal Cities, Distributors Everywhere 
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@ They're all as tough as tank armor, these 
hard-hitting coke smashers. They have to be, 
to stand up under the irresistible drive of the 
famed Lagonda 1100 Series refinery still 
motor. Anything short of correct cutter head 
design, proven material, and a process of heat 
treating developed through many years of 
trial, would lay down. But not these babies. 

There isn’t a brand of coke that some one 


of these heads can’t handle for a quick turn 


around and equipment profitably at work 


again in short order. 


LAGONDA BULLETIN Y-29 
gives a pretty complete story 
of the “how” and “why” of 
tube cleaning. Ask your local 


Elliott man, or write us direct. Re 
ELLIOTT Company 
Lagonda Division - Springfield, Ohio 


THE 3600 SERIES DUPLEX CUTTER HEAD 
a double or wide expansion type 
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CRANE Packless 
Diaphragm Valves 


No WwW A vailable in SCREWED ENDS, bone 7 Ya to 2 in. 


Brass, Cast lron, Aluminum, or 18-8 Mo body and 
disc. Furnished with neoprene, Buna N, and nat- 


a 
Ne W Materials ural rubber diaphragm and disc insert. 
tT FLANGED ENDS, UNLINED Sizes ‘4 to 6 in. 
Cast Iron, Aluminum, or 18-8 Mo body and disc. 


Furnished with neoprene, Buna N, and natural 
rubber diaphragm and disc insert. 


WORKING PRESSURES — up to 150 pounds. Water, air, 
oil, or gas, 180 F. maximum temperature, depending on 


academies FLANGED ENDS, LINED Sizes 1 to 6 in. 
; : ; : Cast Iron body only. Lined with neoprene or 
You asked for it—and now Crane gives you this outstanding hard natural rubber. Disc coated with neoprene 


Diaphragm Valve in a new wide choice of body, disc insert, or soft natural rubber. 

and diaphragm materials—in unlined or lined patterns. Other body and disc materials, as well as lin- 

Whichever is specified, Crane design gives you important ings, available on special order. Also sliding 
: . ; : ze stem valves for automatic operators of all types. 

advantages including—long diaphragm life . . . positive shut- 

off in case of diaphragm failure ...less resistance to flow 

with minimum pressure drop... easy operation ... simpli- 

fied maintenance at lowest upkeep cost. 


Full specification data is in your new Crane 53 Catalog— 


or ask your Crane Representative. 
the 


CRANE VALVES raRurTy 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES * FITTINGS © PIPE * PLUMBING * HEATING 





and Technology Abstracts | 


New Science 


Fundamental Physical and 
Chemical Data— 


Isobaric Heat Capacity of Propane 
Over a Wide Range of Temperature 


and Pressure. 


The Molecular Structures of Octafluo- 

rocyclobutane and of Methylcyclobu- 

tane. Chemical Composition and 
Reactions— 


Elemental Sulfur in Crude Oil. 


H cul ‘., M : M 


Emission Spectra on Autoignited Hep- 
tane-Air Mixtures. 


. Identification of 
: Virgin Naphtha. 
Graphic Tracing of Reactions of Hy- aia , 


drocarbon Mixtures. 





THESE abstracts prepared by DR. E. H 
LESLIE and DR. H. B. COATS, The Leslie 
Laboratories, Traver Road, Ann Arbor, 
Mich., are selected from the current lit 
erature of science and technology, not 
including trade journals easily available 
Photostatic copies of original articles 
can be obtained at nominal cost from 
h ibrar t ngr U i 

Absolute Verdet Constants for Benzene bo —" Galiete mek “c 


Over a Range of Temperatures and 
Visible Wave Lengths. 
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Complete or limited bibliographies cov 

ering special topics by title, by abstract 

or in complete manuscript will be pre 

pared and furnished by arrangement 
with The Leslie Laboratories 








Composition of Gasoline From Coal 
Hydrogenation. 
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New Powerful Weed Killer Cuts Fire Hazards 


for OIL INDUSTRY 


KEEPS GROUND BARE OF WEEDS AND GRASS 


Small quantities of Du Pont CMU kill 
weeds and prevent regrowth. CMU controls 
most species that are a fire hazard around 
tank farms, oil and gas wells, refineries, 
pumping stations, above-ground pipelines 
and barrel yards. 

@ Economical, low application rates usually 
keep ground clear through an entire growing 
season or longer. As little as 40 lbs. per acre 


or 1 lb. per 1000 square feet often does the job. 


@ Kills most broad-leaved weeds and grass. 
Best results come with applications before 


Get This Full-Color, Illustrated Booklet 


Showing Results With CMU 


Also tells how to use it. For 
your copy, use the coupon. 


REG. us. pat OFF 


BETTER THINGS FOR BETTER LIVING 


-»» THROUGH CHEMISTRY 


A Gulf Publishing Company Publication 


weed growth starts. 


@ Eliminates fire hazards caused by un- 
wanted vegetation. 


@ Saves labor, cuts maintenance costs. One 
easily applied spray takes the place of hand 
cutting, mowing and other methods of main- 
tenance. 

e Non-flammable, non-volatile, non-corro- 
sive to equipment. Comes as wettable pow- 
der to mix with water. 


E. I. du Pont de Nemours & Co. (Inc.) 
Grasselli Chemicals Dept., A-2 Wilmington, Del 


Please send me illustrated booklet and other infor- 


mation about CMU. 


Name 





Firm 





Street 





City 
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Effect of Heat Capacity of Conden- 
sate. 





Manufacture: Processes and Plant— 





Pressure Drop in Annuli Containing 
Transverse Fin Tubes. 


Effect of Temperature Variation Around 
a Horizontal Condenser Tube. 
Absorption of Carbon Dioxide From 
Air by Sodium and Potassium Hydrox- 
ides. 
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Heat Transfer to Boiling Liquids at 
Low Temperatures and Elevated Pres- 


sures. Chemicals Wanted 
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The Mechanics of Drops. 
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High Molecular Weight Polymers From 
Propylene and |-Butene. 
M. Fontan k 
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of special interest to readers of 


PETROLEUM REFINER 


Heres an Unbeatable Combination 
... Ready to Tackle Your 
Tough Corrosion Problems 


@ No other warehouse has more technical and school-of-hard- 
knocks experience in battling corrosive attacks. 


@ METAL GOODS CORPORATION possesses the most com- 
plete warehouse stock of stainless steels and high nickel 


alloys in the Southwest 
nation that can 


ear, to turn to 


1. One-stop buying of 
all available metals! 


"VAL GOODS CORPORATION 


e 


GENERAL OFFICES: 


THERE'S AN MGC 
REPRESENTATIVE NEAR YOU: 


OFFICES 
AND WAREHOUSES 


St Lowis 15, Missouri 
5239 Brown Avenve 


Nelson L. Hower 


Tulsa 3, Oklahoma 
10? North Boston 
" ) Horrinon 


Phone 4.1175 


Houston 3, Texas 
7) Milby Street 
Horris T Greg 


9 
Phone. G dtellow 1234 Phone CEntro! 8881 


Konsos City 16, Mo 
1300 Burlington 
Fronk O. Hogan 
Phone NOrclay 3516 


New Orleans 12, la 
432 » Street 

Carl T Wedemeyer 

Phone CAnal 7373 


SALES SERVICE 
OFFICES 


Wichita, Kansos 
East Central 
Ray Noller 
Phone 7.8921 
Jackson, Mississippi 
y Raymond Road 
George — Akerberg 
Phone 5.2711 
Tennessee 
mbian Mutal 
Tower Bidg 
Robert W. Downs 
Phone 5.8721 
Omaha, Nebraska 
ISIS N 47th Avenve 
C.m. 4 ey 
Phone. Wolnut 1112 
Beaumont, Texas 
238 Bowie Bidg 
lee T Dodson 
Phone 4.7536, 4.7537 


Donver 2, Colorado 
2425 Walnut Street 
Neal Dehn 

Phone. AComa 5891 


Dolios 9, Texas 

6211 Cedar Springs Rd 
Sam D. Hodgdon 
Phone Elmhurst 3271 


Decatur, Hlinois 
1305 West Sunset 
Arlie W. Tempel 
Phone 8.1314 


Baton Rouge, Lovisiane 
4419 Mimoso Street 
Paul P. Vidow 

Phone 4.4738 


indienapolis 2, Ind 
1333 N. Pennsylvania 
Horry |. Newton 
Phone Lincoln 4980 


Fort Worth, Texas 
3821 Carolyn 

John M. Turbitt 
Phone FOrtune 4369 


San Antonio, Texas 

2 2 Alamo Not! Bidg 
Roy OD. Bagoley 

Phone GArfield 3161 


Davenport, lowa 
924 State Street 
Robert L. Thorp 
Phone 2-3156 


2. Large warehouse stocks! 


3. New product 
information! t 


5. Engineering 
help! 


ST.LOUIS 15, MISSOURI 





directed 


... distributes flexing stresses 
... multiplies expansion joint life 


Ov THAT prapre line vou are installing. you will want 
to avoid expansion jot mamtenance . which means, of course, 
vou will want the pac hless. « orrugated t\ yee ole \pansion joint. And 
you will want the best functioning, most durable design in the 


corrugated Ly pr of jount 


STARTING 
POSITION 
LINE COLD 


STUDY THIS 
DIRECTED FLEXING... 
THE OUTSTANDING FEATURE 
OF THE \ 


BADGER JOINT 


MIDDLE 
POSITION 


LINE 
HEATING UP 
FINAL 


POSITION 


FULL 
TEMPERATURE 


e how the corrugation, when hit by the expanding pipeline, wraps 
elf around the surface of the matching equalizing rings which 
‘direct’ the flexing. Stresses 


the all-curve corrugations, in contrast with straight-sided corru- 


are distributed evenly over all areas of 


gations which when flexing move forward and backward as in a plane, 
concentrating stresses at the top and bottom of each corrugation, 
It’s thi 


Badger Expansion Joint is based that is your assurance of buying 


engineering thinking upon which the design of the 


the best when you buy Badger. 


BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger E-xpansion Joints 


230 BENT STREET @ CAMBRIDGE @ MASS. 


Science Abstracts 


Control of the Physical Structure of 
Silica-Alumina Catalyst. 
K. D. AsHiey AND W. B. INN (St 


Re 


Percolation Decolorization of a Lubri- 
cating Oil Fraction by Fuller's Earth. 
WT. Gray 
(Floridin ¢ \W en, | ly 


ng. Chem. 44 (1952 88-20 





Your Management wants to know... 
4h 
[he 
most profitable 
approach to 
dust recovery 


En every industry, from petroleum to food to steel, lo take advantage of Buell’s background and ex- 


Buell engineers, working with plant engineers, have perience in the highly specialized science of dust 
established an enviable 18-year record of turning recovery, ask for further information about Buell’s 
unnecessary dust losses into substantial new profits 3 basic systems of dust collection. See how 


What's more, Buell Dust Recovery Systems un they can help you turn dust into dollars. Send for 


cover, for all American industry, these additional Buell’s new, informative bulletin titled, “The Collec 
important advantages improved product quality tion and Recovery of Industrial Dusts.” 
Buell Engineering Co., Dept. 21-B, 


smoother plant-community relations and higher 
70 Pine Street, New York 5, New York 


employee morale 
+44 

rir = 

TTY TT “Ao 


f 
ae r 
_A 
wi 
ivy 


| Lt mg 7 aw VAVAYA 
~~ or | i \ / 
NF, l 


VAN TONGEREN SF’ ELECTRIC PRECIPITATOR — TYPE ‘LR Dust 
CYCLONE PRECIPITATOR CYCLONE COMBINATION COLLECTOR HOPPER VALVES 


a> bue 


ENGINEERED EFFICIENCY IN DUST RECOVERY 
153 


\ 


, 


; 

y 
Hh 

A—4P 


February, 1953—-A Gulf Publishing Company 





F, . [ Science Abstracts | 
Onan ae 
4 3 in all 
cA, “3 ~ fn 

Ae = ie 


Ps) 
' 4, 


- 4 
4 


Oa von’ 
a jp 
” AIR FOAM Industrial Viewpoints on Separation 


EQUIPMENT Processes, Part II. 


> ° 
9 guards against 
fires like this 








Products: Properties, Utilization 
And Analysis— 


Vapour and Air Release From Aviation 
Fuels. 


More major oil fires have been put out with 
Pyrene Air Foam Equipment than with any 
other. Throughout the world—the Middle East, 
the Far East, Europe and South America 
Pyrene* has long been the equipment for oil field 
and tank farm protection. Pyrene is available to 
you. Wherever you are—whatever your hazard 
Pyrene is prepared to provide you with a 
built-in air foam system you can count on. For 
complete information, or the help of a Pyrene 


engineer, write us today. 


PYRENE MANUFACTURING COMPANY Y pene Products from Hydrocarbon Synthesis. 


| Vor Ss. | H 
McA rk, k. F. Row | MITE 
Ik | 


The Pyrene Compony, Limited, England Pyrene Manufacturing Co. of Canada, Limited Develor  { 


682 Belmont Avenue, Newark 8, New Jersey 
Affiliated with C-O-Two Fire Equipment Co. 


Engineering sales and service representatives: Stentz Equipment Co., P.O. Box 3367, Tulsa; 
also Dallas, Houston, Midland, Odessa © Horn Fire Equipment Co., 4917 Sheila, Los Angeles 





BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


CoPPER ALLOY BULLETIN 


~~ JBRASS 


oe MILLS IN BRIDGEPORT, CONN 


Effect of Temperature 
on Condenser Tube Corrosion 


Heat 4 


chemical reactions 


elerates practically all 
Qualitatively, it 
may be said that a temperature rise of 
the corroding solution of about 35°F 
will double the rate of corrosion. The 
effect of temperature varies with the 
character of the circulating water, the 


nature of the corrosive medium, and 
the ndenser or heat exchanger tube 


alloy involved 


For this rez 


keep a temperature record of incoming 


ason many plant engineers 
and outgoing condenser waters, because 
it is realized that a unit operating at 
will fail 


too high a temperature 


prematurely. 


The higher temperature of cooling 
waters during the summer of the year 
is also one of the factors contributing 
toward more rapid condenser tube cor 
rosion during this season. Instances 
have been reported where new condens 
er tubes installed during the cold win 
ter season have given longer service than 
installed during the 


new tubes warm 


summer. This difference in performance 
occurs because the type of protective 
film which forms on a metal in cold 
water is generally thinner and of a 


more continuous nature than that 


which forms in warm water 


In warm and hot waters, the suscep 
tibility towards pitting and dezincifi 
cation generally increases appreciably 
Due to pitting, the useful life of a con 
denser tube may be considerably shorter 
than that indicated by the over-all cor 
rosion rate as evaluated by loss in 
weight or loss in tensile strength. This 
pitting may be substantially increased 
by the presence of sulfides in the cool 
ing water especially during the summer 


season 


In certain waters, the corrosion rate 
drops off with an increase in tempera 
ture because the water deposits a scale 
Calcium carbonate forms as a result of 
the decomposition of calcium bicarbo 
nate at elevated te mperatures. If a con 
arbonate 


tinuous deposit of calcium 


forms, it may protect the underlying 
metal. However, if breaks occur in this 
type of impervious scale, pitting is likely 


to take place on the exposed areas 


0276 





= 
~ 
we 
o 


o 
eo 
~ 











ting Under Deposits of Cotton — IPY 
— 
s 





Depth of P 


o 
o 
wo 
o 














Temperature — Degrees Ceat 


ent sodi 


especially when the water velocity 


high 


Unfortunately, the build-up of a thick 
scale on the inside of a water heating 
condenser tube seriously 
This loss 


in heat transfer results in considerably 


‘ oil boiler or 


interferes with heat transfer 


higher temperatures on the metal sur 
faces facing the hot gases or liquid. The 
high temperature often leads to 


more 


rapid corrosion as well as thermal 
stressing (bending and buckling) and 
lowering of the creep strength of the 
intergranular 


metal (cracking or 


failures) 


AND INDIANAPOLIS, IND. —1N CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


Influence of Temperature on 
Intergranular Corrosion 

Corrosicn sometimes tends to follow 
the grain boundaries of the metal to a 
depth of only a few thousandths of an 
inch which is generally of no serious 
consequence. However, where intergran 
ular corrosion penetrates the tube wall 
it destroys the usefulness of the tube 
This condition is most acute in the hot 
test zone of heat exchangers and con 
densers when hot corrosive gases are 


handled 


Intergranular corrosion may also 
occur on the water side of the tubs 
when the water velocity is low, result 
ing in a correspondingly high tube wall 


temperature 


Che preventive measure is to main 
tain a low tube wall temperature 
either by increasing the water flow and 
to remove trash which blocks the tubes 
Under these conditions all of the stand 
ard copper-base condenser tube alloys 


give satisfactory service 


However, if a very high water velox 
ity is needed to lower the tube wall 
temperature, then in order to avoid 
impingement corrosion, Aluminum 
Brass, Aluminum Bronze 


Nickel alloys may be needed 


and Cupro 


The Bridgeport Corrosion Labora 
tory will be glad to help you in con 
nection with specifying the alloy which 
will give you the best service life. Please 
ontact our nearest Bridgeport district 
othce for your condenser and heat ex 


changer tube requirement (9497) 








.. » NEW Heat Saving Efficiency 


MUNDET 85% MAGNESIA INSULATION provides maximum strength 


and resistance to vibration. Extra durability is built into this insulation 
In pipe covering and blocks, it is precision manufactured on the latest 
type of automatic equipment to insure uniform standards. It does not 


powder’, settle or disintegrate. It is unaffected by steam or water leak 


age. It maintains an attractive, smooth finish. Precision pipe fit is assured 
with no spaces left for the escape of heat. You benefit from the most 
modern manufacturing facilities for the production of heat insulation 


when you specify Mundet 85% Magnesia Pipe Covering and Blocks 


Write for new heat insulation Engineering & Specification Data Manval. 


Mundet Cork Corporation 


insulation Division, 7309 Tonnelle Ave., North Bergen, N. J. 
Mundet district offices are located in these cities 
JACKSONVILLE 6, FLA. NEW ORLEANS 16 
900 E. Bey 315.25 W. Front St 
MANSAS CITY 7, MO. NEW YORK 17 
1401 St. Lewis Ave 331 Medien Ave. 
KNOXVILLE PHILADELPHIA 39 
1221 Grand Ave 8546 W. 480m St 
LOS ANGELES ST. Louis @ 
(Meywoed) 6116 Welker Ave 3176 Brennen Ave. 
SAN FRANCISCO 7 
440 Brennen St. 


ATLANTA DALLAS 10 
399-41 Elizebeth &., 0 E 401 Second Ave 
BALTIMORE 30 DETROIT 21 
612 Bettery Ave 14401 Preivie Ave 
BOSTON HOUSTON 1 
57 Regent St, W. Cambridge 40 «Commerce and Palmer Sts 
CHARLOTTE 3, WC. INDIANAPOLIS 4 
507 S. Coder S 15 E. Washington St 
CINCINNATI 2 
427 Wet th 


INSULATION FOR HIGH & LOW TEMPERATURE 


In Coneda 
Mundet Cork & inwwietion, Ltd, 35 Booth Ave, Terente 
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that the synth process will be 
required or sive tilized 
producti f | ! fuels, the pr 
should hav a major impact 
aliphatic I 
purincatior 


roducts 


Classification of Bitumens in Asphalt 
Technology, Part V. 


NEPPI ir. Inst. of Petroleum 38 


195?) 


Determination of Sulfur in Petroleum 
Distillates by X-Ray Absorption. 
\. Y. Mo vu AND C. FE. Drieses 





Save Time on Every Tubing Purchase 


Sizes 
and Analyses 


TUBING 
SEAMLESS CARBON 
MT—1015, 1020, 1025 
Round: %"" O.D. to 2%"' 0.0 
Savore: %"" to 2°" 0.0 
SEAMLESS ALLOY 
4130—WNE 8630 
Round: %"' O.D. to 3%'' O.D 
Sqvore: %"" to 2° 0.0 
CHROME 
4%-6%, 6% 8%, BY-10% 
“to 1%" 0.0 
STAINLESS STEEL 
Seamless ond Welded 
Types 304, 316, 321, 347 
Round: Va" to 2%'' O.D 
Saquore: Ye" to 1%’ 0.0 
WELDED CARBON TUBING 
%'' to 3 


BARS 


C-1018, 81113, GII37, FS1NI7 
COLD FINISHED 
“%"' 10 2% 


For Other Shapes, Contoct Mill 


. , , T 
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be Mill in the West 
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and Get Better Quality 


PHONE PACIFIC 


From milk processors to machine-tool builders from aircraft to soda-fountains 

more and more manufacturers, in more and more industries, are turning to 
Pacific for top-quality tubing. They want materials to be precise in analyses, 
exact in dimensions and adherent to specifications, and they know that Pacific 
gives them what they want... at the right price! And on-time, every time! 


If you need stainless, carbon, or alloy steel tubing; welded, or welded and 
drawn tubing; or cold-finished carbon bars: Or if you need engineering or design 
advice from tubing experts you can profit by calling Pacific for the products 
or answers 

Get the complete Pacific Production and Service story today. Clip and mail the 
coupon below for the new Pacific Tubing booklet, or te have a Pacific representa 


tive call. You are not obligated in any way 


West Coast Representatives for: 


Superior Tube Company, manufacturers of fine small tubing in all analyses from 
010” to 544" O.D. and in certain analyses (.35" max. wall) up to 144” O.D 


PACIFIC TUBE COMPANY 
5718 Smithway Street 
Los Angeles 22, Calif 


FOR TUBING 


Gentlemen 
Please rush me your new Tubing Bulletin 
Hove your representative call 

NAME_ 
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Determination of Nitrogen in Petro- 


leum and Shale Oil. 


A Report of the Subcommittee on 

BALL BEARINGS RETAINER FLANGE Nitrogen Determination, Committee 
RETAINER RING q GREASE FITTING on Analytical Research, Division of 
: ANGLE CASING Refining, American Petroleum Insti 
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LONG BEARIN 


BARCO SWING JOINTS 


FOR LOADING AND UNLOADING LINES = _ 


ERE is Barco’s new, attractively priced, all- troleum Fractions. 
steel ball bearing Swing Joint designed 

specifically for refinery service on loading or 

unloading lines handling gasoline, oil, lube oil, 

LP gas, petro-chemicals, and other fluids. 


11 DIFFERENT STYLES—The Barco line is complete 
with single swing, double swing, and counter- 


balance styles to meet every need! Sizes 2", 2'>", 
3", 4 

SUPERIOR DESIGN —In Barco Swing Joints, the 
ball bearines do not fall out when joints ave taken 
apart! Long bearing provides adequate pipe 
support. Special O-ring seal insures leakproof 
service over wide temperature range, 10” F. to 
+225° I 

EASY MAINTENANCE — Joints can be disassem- 
bled for inspection without disconnecting piping. 
O-rings are easily renewable in the field. 
INFORMATION — Send for latest Catalog No. 400 
containing engineering and ordering information. 
Worldwide sales and service. 


B A R co Manufacturing Co- Application of ter Meulen Nitrogen 
1842C Winnemac Avenue Chicago 40, Illinois Methed to Petretoum Fractions. 
In Canada: The Holden Co., Ltd., Montreal loser Hoto 
The Only Truly Complete Line of Flexible 
Ball, Swivel, Swing, and Revolving Joints 
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Determination of Trace Metals in 


Crudes and Other Petroleum Oils. 


Analysis for Iron, Nickel, Vanadium 
and Copper 


Af 


Foushee and Martin Appointed 
At Standard (Indiana) Lab 


Cor i It ina) has 
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ou're looking at a polished section cut from a Dura-~ 
spun Centrifugal Casting...a casting with 12-14% 
chromium. It tells better than words of the high quality 
of Duraspun Centrifugal Castings. 


You get a fine, dense, uniform grain structure. Possible 
air pockets and blow holes are eliminated. Tensile 
strength is higher than with static castings. 


Order Duraspun if you need pipe or tubing. Sizes run up 
to 15 feet in length; up to 32 inches OD; and down to “4 
inch wall thickness. Odd shaped pieces can be produced 
providing a circular hole passes uniformly down the 
center. These, of course, require specially designed 
casting forms. 


If, before ordering or asking us to quote, you would 
like to know more about our work and facilities, send 
for our Catalog 3150. 


OMPAN 


eet, New York | 


NY 








Here’s More 


Information on Advertised Products 


SAVE TIME... 


By using the free and convenient Reader Service Postcards on opposite 
page. Circle on the card the identifying key number listed below for 
each advertisement in this issue on which additional data are desired 


IT’S FAST, CONVENIENT, CERTAIN 
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What's New in Manufacturers’ Literature 





Refractories and Concrete 

Two new bulletins, “ ‘Gunite’ Refrac- 
tories” and “ ‘Gunite’ Concrete” have 
been published by Gunite Concrete and 
Construction Company. 

The former folder, referred to as Bul- 
letin No. 500, describes “Gunite” refrac- 
tories and their adaptability in refineries, 
power plants, steel mills and industrial 
plants. A specification chart for Gunite 
refractory and insulating linings is in- 
cluded. 

The latter publication, called Bulletin 
No. 10, treats “Gunite” concrete in a 
similar fashion, giving advantages, appli- 
cations and comparative applications of 
the concrete through schematic illustra- 
tions. Standard specifications for many 
of the product’s uses are given in charts. 


Circle No. 1 on Postcard 


Oil Hose Specifications 


B. F. Goodrich Company has miade 
available a new eight-page catalog on 
its oil hose. The catalog describes nine 
types of oil hose for use in refineries and 
distributing terminals, on oil tankers 
and barges, for loading and unloading 
oil cargoes, or other services where flexi- 
ble connections are necessary. 

The booklet lists hose specifications, 
describes materials and methods used 
in construction and tells recommended 


uses. 

A detailed description of B. F. Good- 
rich oil hose fittings and sparkproof 
nipples and flanges is also given. 


Circle No. 2 on Postcard 
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convenient Reader Service Postcards on this 
at tha teas is ales as td ean. 


the card corresponding to the number 


literature listed, use one of the 
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Lustrex X-820 Applications 


Revised technical information on 
Lustrex X-820, a carboxyl containing 
polyelectrolyte resin, is offered by the 
ereeeet development department of 
fonsanto Chemical Company's plastics 
division in a new bulletin. 

Still in the development stage, Lus- 
trex X-820 is finding broad application 
in organic and water systems. Included 
in the bulletin and data sheet are sug- 
gested fields of application. Samples of 
the material are available. 


Circle No. 3 on Postcard 


Electrode Rapping System 


A new six-page bulletin giving infor- 
mation on the recently developed M.I. 
(Magnetic impulse) continuous electrode 
rapping system for electrostatic prone 
tators has been made available by Re- 
search Corporation. 

M.I. is a_ self-monitoring electrode 
cleaning system that improves overall 
precipitator efficiency. Operation of this 
system is explained with circuit dia- 
grams and F cpa ay s of major com- 
ponents in the new folder. 


Circle No. 4 on Postcard 
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EASY TO USE... FREE 


Circle on one of the cards at right 
the identifying numbers of each new 
equipment and catalog item or adver- 
tised product on which you want more 
information. Print your name and od- 
dress plainly. Tear out and mail card. 
That's all there is to it. No postage 
is required if card is mailed in U.S.A. 
Your request will be forwarded 
promptly to the company concerned, 
and the reply will come direct to you. 
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What's New in Manufacturers Literature 





Spray Nozzles Details 

Bulletin 6-A, issued by Shutte and 

Company, gives complete 

techni details on the company’s 
of atomizing and spray nozzles, Sepa- 
rate sections of the publication are de- 
voted to atomizing nozzles, spray nozzles 
and spray nozzle clusters. 

Information given for each type of 
spray nozzle includes construction de- 
tails, spray characteristics and capacities. 
Dimension tables, capacity charts and 
drawings supplement the text material. 

Circle No. § on Postcard 
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new 12-page bulletin describing 
Bigelow Liptat thin wall construction 
for industrial a gg enclosures has 


Use one of the free and convenient Reader Service Postcards on this 
page to request copies of the catalogs in which you are interested. 
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Climax Controls Revised 
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Pages 3, 4, ee, Oe ine ahd Section 
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BUSINESS REPLY CARD 


First Class Permit No, 7 (Sec. 34.9, P. L. & R.), Houston, Texas 








REFINER 


BOX 2608 


HOUSTON 1, TEXAS, U. S. A. 


the varied uses 
Soe oe 
Ox. ene 

the rubber, pharamaceutics 
metal and other industries. The 
these compounds seb ap + -eagyes cleaners, 
adhesives, resins and paper products is 
also discussed. 

One section of the book is devoted to 

e technical and “fires rg ge of 

¢ polyethylene co) ey are 
shipped by Carbide and 


Circle No. 9 on Postcard 


a highly reactive aromatic hy- 
drocarbon, has been wablisked by Mon- 
santo Chemical Clapany’ s Texas 
division. 


In addition to complete specifications, 
¢ plan cuttin « tae ah or 


ted uses. 
No. 10 on Postcard 


Literature items on 
161, 163, 166, 167) 


USE THESE CARDS 


To Get 


COPIES OF CATALOGS 


NEW EQUIPMENT 
ADVERTISED PRODUCTS 





New in Equipment 


Utility Blower Line 
lo Ha | 


This item supplements Hartzell Propeller Fan 
Company data on page 580 of The Refinery 
Catalog 20th Edition 


Mo toard 1953 Model Pallet Trucks 


Teflon Impregnated Asbestos 


| 


Ball Bearing Swing Joints 
V1 bea 


Non-Slip Handwheel 


This item supplements The Lunkenheimer 
Company data on pages 685-688 of The 
Refinery Catalog, 20th Edition ; AD 


/ ! This item supplements Barco Manufacturing New Microwave Equipment 
Company data on page 190 of The Refinery ‘ ; quip 

Catalog, 20th Edition v\ tit 

Boiler Level Indicator . ; 


Versatile Turntable 





CHEMICAL USERS’ GUIDE 


to General Chemical Products for the Petroleum Industry 


ALKYLATION ———— 


ANHYDROUS HYDROFLUORIC ACID 


Grodes or Strengths: 99.0% HF min. (one grode only 
Pocking: Stee! Cylinders, Tonk Cars 


SULFURIC ACID 


Grades or Strengths: Stondord 
66° Baoume—93.19% H.SO, 
99% H.SO, 
Diamond—46° Boume 
Crystal—66" Baume 
Packing: Tonk Barges, Stee! Tank Cars, Steel Tank Trucks, Steel 
ryums, also Carboys 


POLYMERIZATION or ALKYLATION 


FLUOSULFONIC ACID —HO.SO-F (HSOF 


Grades or Strengths: Min. Content 98% Fiuosulfonic Acid 
Pocking: Steel Tank Cars, Steel Drums 


BORON TRIFLUORIDE 


Gas: Cylinders 

Etherate Complex: 47.9% min. BF. Packing: Stee! Drums, Tonk Trucks, 
Tank Cars 

Pheno! Complex: 26.3% Max. BFy. Packing: Stee! Drums, Tank Cors 

For Bulk Quantities write Baker & Adamson Products, General 

Chemical Division, Allied Chemical & Dye Corporation, 40 Rector 

St.. New York 6, N.Y 


SULFONATION 


SULFURIC ACID 


SULFAN” “B” (Stobilized Sulfuric Anhydride) 
Grades or Strengths: 99% SO, min 
Packing: 55 Gal. Drums, Tank Cors 


OLEUM 
Grodes or Strengths: 15% free $O,, (103.38% H.SO,) 

20% free SO, (104.5% H.SO,) 

65% free SO, (114.38% H.SO,) 
Packing: Stee! Drums, Tank Cars, Tank Borges, Tank Trucks 


ISOMERIZATION 


MURIATIC ACID (Hydrochloric 

Grades or Strengths: Standard—18°, 20°, and 22° Boume 

Packing: Rubber-lined Tonk Cors, Rubber-lined Tank Trucks, also 
Carboys 


DETERGENTS & BUILDERS 


SODIUM METASILICATE 


Grades or Strengths: Granular, thru 10 mesh; Powdered, 90% thru 
mesh 
Packing: Multiwall Paper Bags, Fibre Drums 


DISODIUM PHOSPHATE 


Grades or Strengths: Anhydrous 
Packing: Multiwall Paper Bogs, Fibre Drums 


SODIUM SULFATE, Anhydrous 


Grades or Strengths: Standard, approximately 99.5% Na.SO, 
Packing: Multiwoll Paper Bags 


TRISODIUM PHOSPHATE 


Grodes or Strengths: Coarse, thru 10 on 20 mesh; Medium, thru 20 
mesh on 100 mesh; Standord, thru 20 mesh, 
15-25% thru 100 mesh; Fines, thru 40 mesh, 50% 
thru 100 mesh; Flake. 

Packing. Multiwoll Paper Bags, Fibre Drums 


TETRASODIUM PYROPHOSPHATE 


Grades or Strengths: Anhydrous, Powdered, 100% thru 20 mesh, 90% 
min. thru 100 mesh 
Packing: Multiwall Paper Bags, Fibre Drums 


SODIUM TRIPOLYPHOSPHATE 


Grades or Strengths: Anhydrous, Powdered, 90% thru 100 mesh; 
Groanulor, 95% thru 20 mesh 
Packing: Multiwoll Paper Bogs, Fibre Drums 


ACIDIZING 


MURIATIC ACID (Hydrochloric) 
HYDROFLUORIC ACID 


MUD CONDITIONING 


SODIUM SILICATE 


Grades or Strengths: Clear and Opalescent Grades in a wide range 
of viscosities ranging from 38° to 60° Baume 
Packing: Steel Drums, Tank Cars, Tank Trucks 


DISODIUM PHOSPHATE 

TRISODIUM PHOSPHATE 

TETRASODIUM PYROPHOSPHATE (TSPP) 
SODIUM TRIPOLYPHOSPHATE 


OTHER CHEMICALS 


Aluminum Sulfate, Standard & lron Free 
Aqua Ammonia 

Cuprous Chloride 

Nitric Acid 

Potassium Nitrite 

Sodium Fluoride 

Other Heavy Chemicals 


ATALYSTS and SPECIAL CHEMICALS 


Companies requiring catalysts, addition agents, inhibi- 
tors, or other special chemicals ‘‘tailor-made"’ for their 
individual processes are invited to consult with General 
Chemical on their requirements. The same progressive 
research, technological ‘know how,"' and practical 
experience that has found the answer to so many 
petroleum chemical problems during General's long 
service to the Industry may help provide the solution to 
yours, too. 


vered by patents, and the user must accept full responsibility for compliance therewith. 


N BAKER & ADAMSON REAGENTS and FINE CHEMICALS 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6, N. Y. 
more * Birmingham * Boston * Bridgeport * Buffalo * Charlotte * Chicago 
Cleveland ‘ t troit * Greenville (Miss.) * Houston * Jacksonville * Kalamazoo * Los Angeles 
Minneapolis f * Philadelphia * Pittsburgh * Providence * San Francisco * Seattle * St. Louis 
Yakima, (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee 


FOR AMERICAN INDUSTRY 


In Conada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 
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lf you are interested 
in a water well installa 
tion, please write for 
more information about 
Layne services. 


WATER WELLS 


_ VERTICAL TURBINE PUMPS 
WATER TREATMENT 


supply wells and high 





What's New in Equipment 


Recorder Servicing Safety Multi-Purpose Grease 


Polyethylene Drum Liner 


Close-Coupled Pump 


4 


\ ( \f 


Via 


Non-Return Valve Description 
\ ! Va » 





potiona! 
engineers week 
FEBRUARY 22-28 1953 


PIPE BENDS / OFFICE AND PLANT 

PIPE COILS 301 FRIO STREET 

WELDED HEADERS WEntworth 6605 
P. O. BOX 5188 





New in Equipment 


Laboratory Aids Process Equipment Booster 
Otto H. York 
Inc ‘ ssuc ts sixteent , ed re 


\\ t's Ne 


scent (y 


Heavy-Duty Shovel-Crane 


bantan 


Self-Tightening Valve 
Velan Eacine ( main frar 


Ine irith 


New Type Agitator 


emineer, Inc. 


Dissolved Oxygen Analyzer 
Unlike the usual Winkler 


Dorber ( 


wre 


Flexible Quick-Opening Valve 
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16 Graver Tanks comprise Terminus 
of new Phillips Pipeline 


Graver supplied all the field-erected tankage for the Phillips Petroleum Company 
at its recently completed products pipeline terminal at Denver. The final step in 

a new 355 mile pipeline from the Texas Panhandle to the Rocky Mountain area, th« 
terminal is equipped to handle the storage and distribution of such products as 
gasoline, aviation gasoline, L.P.G., kerosene and diesel fuels. The terminal receives 
approximately 5,000 bbls. of petroleum products each day 


A total of 16 Graver tanks are in service at the installation and have a total capacity 
in excess of 140,000 bbls. Conspicuous in this tankage are two 20,000 bbl. Grave 
Expansion Roof tanks, each equipped with a 10’ lift. Manifolded to these 60’ and 
tanks are a number of cone roof tanks, forming closed vapor systems As the 
vapors from the volatile products stored within these cone roof tanks expand with 
increases in temperature, they travel through the vapor lines to the Expansion 
Roof tanks and the roofs rise to accommodate them. As the temperature drops, the 
vapors travel back to the cone roof tanks and the Expansion Roofs descend 


As a result of the automatic action, all breathing losses are eliminated and filling 


los es minimized 
Thu Crrave! Expansior Roof tan! re pl viding the key to the purpose of this nev 
-round supply of refinery-fresh 


terminal—the delivery of a dependabl 


ners throughout the Denver area 


petrole ny products to Ph lips custo 
GRAVER TANK & MFG. (0. NC. 
EAST CHICAGO, INDIANA 


NEW YORR ¢ CHICAG *“P 


DETROIT « EVELAN 





New Equipment Literature 


Copies may be obtained easily and without cost by using Reader Service 


Postcard. Just circle on the card the 
in which you are interested. Postcards 
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DREW SLUDGE CONDITIONERS 
SOLVE COSTLY BOILER PROBLEMS 


— 


Drew Boiler Water Treatment includes several highly effective 
Sludge Conditioners such as Drew Organic AL. Each has been 
developed to correct specific conditions in industrial water 
systems. 

One major southeastern manufacturer was having difficulty 
with sludge and scaling in 13 boilers in 5 plants. Drew recom- 
mended a treatment of alkali, phosphate and Drew Sludge 
Conditioner AL. The entire system was cleaned up quickly and 
there has been no further trouble, costly maintenance or parts 
replacements. 

To prevent or eliminate industrial water problems in your 
plant, you'll get results faster and more economically with 
this Drew program 


1. Thorough study and analysis of the problem 

2. Use of effective organic and inorganic products 

3. Efficient methods of feeding products to the system 
4. Control of dosages by simplified plant testing 


5. Service by qualified field engineers. 

Write for booklet “Complete 
Boiler Water Conditioning 
and technical bulletins 


6. Technical assistance by the Drew Technical Department 


) : / : j/ * tin 
Power Chemucds DitUisdien 


E.F. DREW & CO., INC. DREW 


15 East 26th Street, New York 10, N. Y. 
PRODUCTS 


SAN FRANCISCO CHICAGO PHILADELPHIA BOSTON DALLAS ASHEVILLE, N.C 
AJAX, ONTARIO 


Seruice throughout the United States, Canada and South AAmerica 
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Bulk Storage Plant Accepted— 

The Air Material Command has formally accepted the $2,341,000 petroleum bulk storage facility 
at North Charleston, $. C., and placed it into operation. This storage depot for airplane gasoline 
and jet fuel has a total capacity of 23,500,000 gallons. Pipe lines will carry the fuel 2'2 miles from 
incoming tankers to the Bulk Storage Facility. The overground pipe line is supported by concrete 
piers and timber piles. Salt water will be pumped through the lines from dock side to purge them 
whenever there is a change in the type of fuel. All fuel arriving at the storage depot will be filtered 
before going through the booster pumps to the tanks, and all fuel leaving the tanks will pass 
through separators to remove any water resulting from condensation. Racks are alongside for 
tank trucks and railroad tank cars 


Synthetic Fuels Program Gets 
Kind Words From Report, McKay 


Sinclair Representatives Hold 
Three-Day Houston Symposium 


M H 


Gas Technology Course Set 
Dexa ege of Arts a | 


Kit 
\ ( ean (; 
V 


Nine 1953 Board Committees 
Appointed by API Chairman 

L.. S. Wescoat, ¢« 
’ rectors ot the American 


tit ite, ha app 
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nted nine boars " 


ted chairmen were 
Agricultural Advisory Committee, Sid 
\. Swensrud, Gulf Ohl ¢ 
tomotive Safety Foundation Conter 
= Wescoat, Phe Pure 
Company; \dvisory 
ommittee on Interdivisional Standard 
ition, John R Standard Oil 
Company (New Jersey); President's Ad 
Vis International At 
Jennings, Socony 


rporation 


nee Committee, | 
President's 
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visory Committee on 
fairs, B. Brewstet 
Vacuum Oil ¢ ompany, Inc.; Committe 
on National Oil Policy, A. Jac 
Amerada Petroleum Corporation; 
ram and Budget Review Committee, 
Robert H. Colley, The Atlantic Refininy 
Company; Public Relations Committee, 
H. S. M. Burns, Shell Oil Company 
Satety Commiuttec N. ( McGowen 
United Pipe Line Company; Re 
Robert I Wilson, 
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Pro 
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(GG) ENGINEERING REPORTS: 


INCOMING POWER is controlled by this G-E metal-clad pact G-E units are factory-assembled to speed installation, 


switchgear. Providing primary-circuit protection, these com metal-enclosed to provide maximum safety to personnel 


Refinery’s power system helps 


COOLING-WATER PUMPS, in non-hazardous location, are 
driven by four G-E vertical motors rated 150 hp, 440 volts. 


PLANT POWER FACTOR is improved by 360-kvar G-E capaci- IN HAZARDOUS LOCATION near catalytic cracking tower, 


tor equipment near a refinery-type load-center substation explosion-proof enclosures help protect G-E motor starters. 


‘ 








rye ET 
* 


~ Yon > 


ane pwr) - 
HIGH VOLTAGE POWER is brought economically to load centers 


and stepped downat unit substations like this one, rated 1000kva 


VEARS OF ELECTRICAL 
PROGRESS 


Racked-up G-E explosion-proof equipment includes manually 
operated master breaker and magnetic starters for plant motors. 


maintain high-output continuity 


G-E ENGINEERING uses modern facilities in designing im 
i ip! ) give you greater continuity of power 
ineers at the new G-E Switchgear Devel p 


y examine films of a typical switchgear test. 


G-E engineered distribution system helps 
keep Phillips Petroleum Co., Phillips, Texas 
plant refining 80,000 bbl/day 


In its refinery at Phillips near Borger, Texas, the 
Phillips Petroleum Company cracks and blends petro 
leum products at the rate of 80,000 barrels per day. 
Helping to maintain this output on a continuous basis 
is the plant’s power distribution and drive equipment, 
co-ordinated by Phillips’ and General Electric engi 
neers to meet the plant’s specific processing needs. 

Here is one more in a long list of petroleum refin 
eries that have profited by G-E engineering experience 
Whatever your refinery’s electrical needs, General 
Electric application engineers can help you or your 
consultants co-ordinate your electric equipment for 
maximum efficiency. For more information, contact 
your nearest G-E Apparatus Sales Office. General 
Electric Company, Schenectady 5, N. Y 


Engineered Electrical Systems for Petroleum Refineries 


GENERAL @@ ELECTRIC 





Gulf Research & Development WHO’S MEETING 
Divides Engineering Division 


| rie vis I engineering 


What's Happening 


American Petroleum Institute 
Division of Marketing. Lubricat- 
ing Committee Meeting), 
Sheraton-Cadillac, Detroit. 

Natural Gasoline Assn. of America 
Regional Meeting), Scharbauer 
Hotel, Midland, Texas. 


American Society for Testing 
Materials (Spring Meeting), Hotel 
Statler, Detroit. 
American Inst. of Chemical Engineers, 
The Buena Vista, Biloxi, Miss. 
American Chemical Society (123rd 
National Meeting), Hotels Bilt- 
more and Statler, Los Angeles 
American Institute of Mining and 
Metallurgical Engineers (Annual 
: Joint Meeting of Petroleum, 
‘ ecring epartine t! ! Metals and Mining Branches), 
Leach and Long Take Top Posts _ ;,x: n transferred Statler Hotel, Los Angeles 
| T C Ch ; 1. - National i of yen = ety 
, ; us = 1953 Conference and Exhibition), 
n texas ompany ange tive ef ! ring rhe sut Hotel Sherman, Chicago 
| r nt | i Rk nat 1 Western Petroleum Refiners Associa- 
tion (Annual Meeting), Plaza 
Hotel, San Antonio, Texas. 
Society of Automotive Engineers 
National Production Meeting 


Prioleau Named Stanvac Head Hotel Statler, Cleveland Ohio. 
Following Parker Retirement American Society of Lubrication 


Pr é ' heer : Engineers (Annual Meeting and 
Exhibit), Hotel Statler, Boston, 
Maas. 

Canadian Inst. of Mining and 
Metallurgy (Annual General 
Meeting), Hotel Fontenelle, 
Omaha, Nebr. 

National Petroleum Association 
Semi-Annual Meeting), The 
Macdonald, Edmonton, Alta., 
Canada 

Southwestern Gas Measurement 
Short Course), University of 
Oklahoma, Norman, Okla 

American Institute of Electrical 
Engineers (Southern District 
No. 4), Loulteville, Ky 

Interstate Oil Compact Commission 
Spring Meeting , Roosevelt 
Hotel, New Orleans, La 

American Inst. of Chemical Engineers 
Joint Meeting with Chemical 
Inst. of Canada), Royal York 
Hotel, Toronto, Canada, 

Independent Petroleum Assn. of 
America (Midyear Meeting), 
Jefferson Hotel, St. Louis, Mo 

Natural Gasoline Association of 
America (Annual Convention 
Rice Hotel, Houston 


American Petroleum Institute 
Division of Marketing, Midyear 
Meeting), Baker Hotel, Dallas 
Liquefied Petroleum Gas Assn 
Annual Convention and Trade 
Show), Conrad Hilton, Chicago 
Fighth Purdue Industrial Waste 
Conference, Purdue Memorial 
Union Building, Lafayette, Ind 
New Attorney General Pledges Gas Hydrate Control Conference 
R i f "C \" Pp - . — 1 pe meng Norman 
A merican Petroleum Institute 
eview 0 arte roce edings (Division of Refining, 18th Mid- 
Ir . ee ne Gor il Herbert year Meeting), Hotel Commodore, 
a Det . New York 
‘ Cpe National Fire Protection Association 
all antitrust Annual Meeting), Edgewater 
! | Beach Hotel, Chicago 
Short Course tn Gas Technology 
Fighth Annual), Texas College of 
Arts and Industries, Kingsville, 
Texas 
Western Petroleum Refiners Associa- 
tion ‘Regional Meeting). 
Broadview Hotel, Wichita, Kans 


1944 Kidde Constructors Appoint McKetta New Chairman Elect 
Knowles to Top Executive Post South Texas AIChE Group 


( \ | ] 





High Surface Sodium 


ON INERT SOLIDS 


USES FOR HSS 
Purification of gases, hydrocarbons and ethers (to remove 
oxygen, nitrogen, halogen and sulfur compounds, moisture 
and certain trace amounts of other impurities) 
Preparation of Sodium Hydride and Sodamide for in situ use. 
. Reduction of Metal Salts and Oxides to finely divided 
metals, e.g., Zn, Fe, Pb, Cu, Ti, Ni, Pt, etc. 
. Catalyst for hydrocarbon cracking, polymerizations and 
rearrangement reactions 


SODIUM PARTICLE SIZE AND FILM COMPARISONS 


Centimeter 


Millimeter 


| 
07] 


Millimicron =) a 


r 
|UViameter Sod 


Angstrom 


—_—> 


Particle size for Sodium Dispersions and HSS can be controlled within narrow ranges 


J. how reactive do you want your Sodium to be? If you 
want it at its maximum energy level, in an easily-handled, 
easily-controlled form, your answer is High Surface Sodium 
(HSS) on Inert Solids! 

Using simple, easy-to-follow techniques, our researchers 
have applied atomic layers of Metallic Sodium to inert solids 
such as salt, soda ash, carbon, alumina and sand. HSS is 
free-flowing over a wide temperature range and has a large 
surface-to-weight ratio of Sodium. Reactions can be carried 
out in seconds instead of hours. The high surface area of 
Sodium in HSS, available for immediate reaction, is the key 
to its importance to industry. 

HSS provides, through the complete and rapid reaction of 
Sodium, the following advantages: 


4 Easy control of reaction rates and temperatures above 
and below the melting point of Sodium 


Simple adaptation to continuous operations 
Dry-way reactions of Sodium 


" Greater safety by eliminating flammable solvents 
€ 


High yields 


Preparation of products in finely divided and 
reactive states 


Means of avoiding induction periods 


© 


APPARENT FILM THICKNESS VS. °% Na IN HSS 
Film Thickness 
on Colloidal Carbon 
(Area— 750 M?/g.) 


<1 Atomic Layer 
<1 Atomic Layer 
Av. 1 Atom Thick 


Film Thickness 
on Alumina 
(Area— 160 M?/g.) 


1 Atomic Layer 
Av. 2.5 Atoms Thick 
Av. 5 Atoms Thick 


% Na 


5% 
15% 


Send for our interesting new booklet — 
HIGH SURFACE SODIUM — 

which gives the complete story on 
this important development in 

Sodium chemistry. 


U. S. INDUSTRIAL CHEMICALS CO. 
120 Broadway, New York 5, N. Y. 


I'm interested in HSS. Please send your new booklet. 
NAME 
POSITION .......... 
COMPANY ....... 

ADDRESS .. 











NOTE: We do not produce HIGH 

SURFACE SODIUM. Our product is Metallic 
Sodium from 1 Ib. bricks to tank car 
quantities. However, our technical staff 
can demonstrate the simplicity of preparing 
and utilizing HSS in your own plant 

in available equipment 


Metallic Sodium is monufactured by 
National Distillers Chemical Co 


ot Ashtabula, Ohio and sold by 


DUSTRIAL 


s of Nationa er 


129 Broadway, New York 5, New York 


CHEMICALS CO. 


Products Corporation 


Branches in all principal cities. 





What's Happening 


California Research Board 
Elects Two to Executive Posts 


} 


tal 


Use the Gaskets and 
Packing No Chemicals 


Select Chemiseal No. 810-V pack- 

ing for valves. It provides neces- 

sary seal at low gland pressures Botchelder 
and reduces valve torque because 

it is extremely anti-hesive. No 

lubricant is required for superior 

operation. Supplied in sets to 

meet specific requirements. Ask 

for Catalog No. 810-V. 


CHEMISEAL PUMP PACKING 


Select Chemiseal No. 711 pack- 
~ ; ing for rotating or reciprocating 
shafts. It provides a low friction 
2-way seal that not only prevents 
axial seepage, but also seals 
against shaft and stuffing box as 
well. Write for Catalog IVo. 711. Standard (Indiana) Promotes 


Five at Whiting Laboratory 
CHEMISEAL TEFLON-JACKETED GASKETS ‘ W 

Select Chemiseal No. 1-339 WA ~~ 

Teflon Jacketed Gaskets for all 

types of metal and special chemi- 

cal resistant piping connections. 

Available in any size with a 

variety of filler materials suitable 

for stainless steel, glass, glass- 

lined steel, porcelain, Karbate, 

Haveg or other chemical piping 

and equipment. These fillers are 

protected on both faces and the 

inside diameter by the chemical 

resistant Teflon Jacket. Write 

for Catalog No. 1-339 WA. 


UNITED | FLUOROCARBON rad Kenney Named to APIC Post to 
STATES | PRODUCTS DIVISION Fill Vacancy Left by Gentry 
| nme . P 


GASKET CAMDEN 1, NEW JERSEY we ul Ker 
COMPANY i thesegitaeh ibe We nuary 
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Ask Any TNEMEC User 


‘ TNEMEC COMPANY: INC. 

ny! 3 131 W q3rd Ave» North Konsos City, Missovr' 
Gentlemen: 

r Catalog 50 to: 


| 
Nemec COMPANY 
. at y 
Me 
Send my COPY of you 


moRTH KANSAS 


NAME 
FIRM NAME 


ADDRES®> 
NE STATE 


CITY 








“Can you furnish an efficient heat exchanger 


for 2 fluids of different transfer rates?” “I need a stock design 


of heat exchanger 


f,, for quick shipment.” 





“Do you have a 
standardized 
heat exchanger 
that can be used 
fora variety ;~) 
of services?” +7 


a, 


“Is it possible to get 

a heat exchanger 
with fins and tubes 

of different materials?” 


on 


“Il want a heater 
system that will 
require least ~~. 
spare units.” 


FIVE 


One Answer... ¢ 


QUESTIONS 





Yes, this 


meets all 


“Universal Heat Exchanger” 
these needs . . . and many more, It actually has 
the widest range of heating, cooling, condensing 
and heat exchange applications of any heat trans- 
fer apparatus on the market. « The G-R Twin G. 


Fin Section has proved its effective design and 


durable construction through 20 years of service. 
¢ This unit is the simplest type of heat exchanger, 
easy to install, economical to maintain, and with 
high salvage value because of its standardized 
design. Write for bulletin describing the many 
Twin G-Fin Section advantages in detail. 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


PIONEERS 


IN HEAT TRANSFER 


APPARATUS 





What's Happening 
“ 
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Hilleary, Napper and Miller 
Named by Standard (Indiana) 


Western Gulf Oil Announces 
Paloma supervienry Changes 


ry | 


Department of Commerce Issues 
Report on Lubricant Additives 
1) ‘ ‘ F |? 


Industrial Waste Conference 
Set for May 4-6 in Indiana 


| | 


May 4-6 


Socony-Vacuum Names Baker to 
Manufacturing Committee Post 


rte 


and Tube Expander for Every T ype 


BRANCH OFFICES: ‘hiledeiphian * New York * Chicoge 
Tulse * Baton Rowge * Houston * Hudson Heights (NJ.) 
REPRESENTATIVES in principal cities in US.A., Conede, 


folle tube 


joints fight 
ulomatically 


il, 


One of many . 
reasons why ‘skilled 


industrial maintenance 
men prefer the 


AIRETOOL 


TUBE 
EXPANSION 
CONTROL 
AYES 


Now science replaces “sensitive feel” in tube rolling! 
The AIRETOOL Tube Expansion Control System eliminates 
danger of over or under expansion. It automatically 
regulates the amount of expansion, produces maton 
tightness and holding strength in every tube joint! With 
this system you can actually cut tube rolling time in half! 
Easy to use. Set dial for tube size, insert ball bearing ex- 
pander and start powerful motor. When the tube joint 
reaches proper expansion and tightness, the control auto- 
matically shuts off the power. For more information and 
a convincing demonstration, write to: 


‘rg 
AIRETOOL 


MANUFACTURING COMPANY 





There's an Airetool Tube Cleaner 


of Tubular C ‘struction. 


SPRINGFIELD, OHIO 





Mexico, South Americe, England 





SPARKLER 


HORIZONTAL PLATE 
To Manage Venezuela Refinery | 


—_ 
issistant manager 


Noted for 4 , Si aoe 
High Quality, 
Consistently 
Uniform, 
Fine Sharp 
Filtration of 
Petroleum 
Products... 





Babin Retires; Cooper Named 





Many times Sparkler filrers have been chosen by experienced filtration engineers in 
the petroleum field because of these specific features of superiority 

Sparkler filters deliver unusually high flow rates due to the horizontal plate con- 
struction that requires only a very thin precoat to produce fine sharp filtration right f . , 1010 
from the start. Less pressure is required with a thin precoat resulting in a filter cake 


of less density and high flow capacity. Intermittent operation or variation in pressures Western Metal Congress Plans 


will mot disturb the stabiluy of the filter cake 


Any grade of filter paper, cloth, or screens, and any filter aid can be used with Talks on Metal Developments 


maximum efficiency because no pressure is required to hold the filter cake on the plate : 


reve pi 
' 


tal 


Frequently Sparkler filters are used in the petroleum industry with various grades 
of paper only without filter aid to perform a specific job that would be difhcult or 
impossible with some other types of filters such as the removal of water from diesel 
lube oil of transformer oil 
A few typical applications of Sparkler Filters to the Petroleum and petro-chemical 
industries for the filtration of: 

Canned lubricating oil Diese! fuel oil 

Methyl! Ethyl ketone Cooling tower water 

Polyisobutane Plant eMuent water (to obviate 

Chlorinated hydro-carbons (carbon tet.) stream and lake pollution 

Aviation gasoline Removal of Raney nickel from alcohol 

Jet engine fuel streams 

Hydraulic oil Insecticides 

Gas engine & diesel lubricating oil Caustics & acids 

(both continuous recirculation on Cottrell precipitator insulating oil 

the engine and batch-wise) (carbon black plants 
Sparkler horizontal plate filters are available in capacities from 40 to 40,000 G.PLH 
depending on type of product filtered. Can be supplied in carbon steel, stainless steel 
pure nickel, or monel, bronze, Hastelloy and Inconel. Rubber lined, brine or steam 
pac keted 


Sporkler representatives for personal engineering service are located in Dallas, Houston Tongberg to Direct Research 
San Francisco, and other principal cities. Western Branch, los Angeles, California In Esso Laboratories Changes 
| hig | } ‘ ries ; ‘ ‘ ~ , 


t La i 


ty 
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Write Mr. Eric Anderson for your 


ER neorest Sparkler service 
SP representative 


MANUFACTURING COMPANY 
MUNDELEIN, ILL. 





Sporkler International, Ltd. Prinsengrach! 876 Amsterdam, Holland 


MAKERS OF INDU RIAL FILTERS FOR OVER A QUARTER OF A CENTURY 
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Bagdad rely n Alco heat exchangers ond other equipment 


gineered for the petroleum industry 





Aircoolers 

Atmosphere and Submerged Cooling 
Sections 

Bubble Trays 

Butane and Propane Storage Tanks 

Electric Welded Steel Pipe 

Fabricated Plate Work 

Fractionating Towers 

Heat Exchangers 

Prefabricated Pipe 

Reboilers 

Receiving Tanks 

Scrubbers 

Steam Generators 

Tank Suction Heaters 

Transfer Line Exchangers 


Weights: 100 to 300,000 pounds 
Diameters: 4 inches to 12 feet 
Pressures. high-vocuum to 3000 psi 
Temperotures 300 Fto +1150 F 





+, Chie 


Angeles, New York, Tulsa 


ALCO PRODUCTS 
AMERICAN LOCOMOTIVE COMPANY 


Dunkirk, N.Y 





To Answer Your 


This standard Bailey Recorder 
actuated by mechanical, elec- 
trical, or pneumatic transmis- 
sion solves even your toughest 
problems in flow measurement 
and control. 


YOUR Choice of tu Measuring Components: 


...TO measure steam, liquids, or high pressure 
gases in pipes use: 


Oo Ledoux Bell — 


This shaped bell floating in mercury insures high ae- 
curacy and dependability throughout entire meter range. 
Records on uniformly graduated chart. For static pres- 


sures up to 2500 psig. 


Mercury Float— 


\ctuates electric transmitter which has interchangeable 
range tubes. Electronic receiver records on uniformly 


graduated chart. For static pressures up to 2500 psig. 


Bellows — 


Actuates electric transmitter which requires no mereury. 
is readily portable and is easily adjustable to a wide 
variety of ranges. Electronic receiver records on uni- 
formly graduated chart. For static pressures up to 


3500 psig. 


Bailey Meter Company _ 


i? (ii / } , 





Flow Problems 


...TO measure liquids in pipes use: 


Area Meter— 

Variable area constant differential orifice actuates electric 
transmitter. For |, 2 or 4” lines in capacities from 1200 to 
96,000 Ib per hour and static pressures up to 600 psig. 


...To measure low pressure gases in 
pipes and ducts use: 


5} Q Inverted Bell — 


Sizes up to 12” diameter furnish ample power with differ- 
entials as low as 2” HoO. Shaped displacer floating in 
mereury provides for uniformly graduated chart. Statice 


pressure limits vary from 50 to 800 psig, depending upon 





bell size. 








Diaphragm— | rt 


tt square inches in area opposed by shaped « 








displacer floating in mercury actuates uni- 
formly graduated chart recorder. Suitable for differentials 
from .5” to 7” HyO and static pressures up to 70” TO. 


...To measure liquids in open channels use: 


» @ Open Float — 


\ctuates uniformly graduated chart recorder through pulley - 
operated cam and gear train. May be calibrated to any maxi- 


mum head between 5” and 360” of liquid flowing in channel. 


Ask your local Bailey Engineer to assist you in applying 


Bailey Meters to your measurement and control problems. 


1043 tvanhoe Road 
CLEVELAND 10, OHIO 


Fel ruary, ]' 





[ What's Happening |} 
| nted an assistant director 
Lhe compa has also named tw 
section heads im its 1 ‘ 
“RIGID” means Dr. Joseph P. Hammer is t 
sutomotive fuels and lubricant 


most service for and Elfried F. H. Pen: 


tives 


your money 


Duke, Sampson And Robinson 
Promoted in Sun Oil Division 


tmen f Charles B Duke 
but ! 
nanutacturti 


partment 
nt _ 


You simply can’t beat 
this new 


¥ 7 [ fobinseor i \ 
| piate ¢ ry it 
| : sun Onl 1933 

A 


Sun Oil's House Publication 


* 
Spi ral for smooth Gets New Editor, Associate 


Villiam H. Burt 


Sun 


easy reaming 


* This new improved Spiral reams burr from pipe as fast 
and cleanly as if it were wax . .. and makes quick work of 
enlarging conduit box outlets or cutting holes in sheet 
metal—and does it without chatter. 


* Improved ratchet handle—cutting edges of heat-treated 
tool steel for long service. You can’t beat it for perform- 
ance. Buy at your Supply House. 


Remember also RITGZ21(> LonGrip Reamer with extra-long taper. 


THE RIDGE TOOL COMPANY @ ELYRIA, OHIO 


Philips Diffraction School 
Slated for New York in April 


I 
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| 
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Phillips Petroleum Company has earned a place of 
leadership in the oil industry by manufacturing 
and marketing products of the highest quality. To 
consistently produce excellent products, a refining 
organization must possess and utilize a high de- 
gree of technological know-how. 


One phase of Phillips know-how is their insist- 
ence on the absolute minimum of residual salt in 
the crude charge. Like other leading refiners, Phil- 
lips knows that salt in the crude charge, even in 
nominal tolerances, is a certain trouble-maker. The 
fact that Phillips utilizes Petreco Electrospheres at 


f° 
wt 18 
9 Ted > = 


Phillips, Texas, to hold the sale content of the 


crude charge to this refinery to their required low 
minimum is of considerable significance. 


Like other leading refiners everywhere, Phillips 
not only produces the best products possible-they 
help to assure this excellence of product by utiliz- 
ing Petreco Desalting, the desalting process with 
an established reputation and known standards of 


performance and service. 


Complete information on Petreco Electric Desalting 


and other refinery processes is yours for the asking. 


PETRE<O 


ELECTRIC PROCESSES FOR THE PURIFICATION OF PETROLEUM 


PETROLITE CORPORATION 
PETRECO DIVISION 





CRUDE OJL: REMOVAL OF SALTS, SOLIDS AND OTHER IMPURITIES; DEHYDRATING 
DISTILLATES: ACID, CAUSTIC AND DOCTOR TREATING 
FUEL STOCKS: DESAPONIFICATION 











DEAN BROTHERS PUMPS /[NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM "4691 


Type RIK Preeess Pump 








Type K2K Process Pump 


DISASSEMBLY: The Type R2R process 
pumps can be disassembled without dise- 
connecting the suction and discharge pip 
ing. By firet removing the spacer from the 
spacer type coupling, and wunbolting the 
casing from the cradie the entire cradle 
and complete rotating element can be re 
moved without disturbing the suction and 
discharge piping 


OPERATING RANGE: Type R2R. Heavy 
duty, process pumps are available in 
eighteen different sizes, enabling our engt- 
neers to furnish units specially designed 
and constructed for the particular work 
to be performed 

Capacities: 60 to 2000 Gallons per minute. 
Heads: Up to 400’. Speeds: 900 RPM to 
4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1860 


CENTRIFUGAL and RECIPROCATING PUMPS 


4040" 
Close OCoepled Centrifugal Pump 


4043 AA 


Pedestal Mounted Centrifugal 
mp 


« 4728 


Double Pedestal Bearing Centrit- 
ugal Pump 


Horizontal, Single Style, Double 

Acting, Piston Type, Clese Olear- 

ance Pump. Designed te handle 
volatile liquids 


3833 


Horizontal, Duplex, Double Acting, 
Bide Pot, Piston Type, Ol] Bath 
Power Pump 


3556 sf 


Durable Duplex Packed Pisten Pat- 
tern Steam Pump, Side Pot Type 


ESTABLISHED (859 


DEAN BROTHERS PUMPS /NC. 
/NOIANAPOLIS /WD. 


J27 W 


Tenwtn Sr 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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and Elect 
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Dunham and Bartlett Elected 
Socony-Vacuum Board Members 


S 
Ihe hoa S . 


Dunham 


Survey Shows Many More Cities 
ne “Gas” 


Getting Higher Octa 
Phirtv-er I ! 1 ™ t 


Catalyst Deactivation Slated 
For Armour Research Project 





Walls without worries 


... ceiling without overhead 


with ““CENTURY’’ 
ASBESTOS-CEMENT SHEETS 


Halliburton Oil Well Cementing Co 

lls and ceilings that 
¢ That's why they chose 
SHEETFLENTOS tor w 


Centur 


mnscotung dp- 
\PAC 


plied ovel ond heathing and 


secured ! it to studs and joists tol upper walls 


san Outstanding 
boards, combined as they ; ol 
ructibol ishestos fiber and portland 
t cleanin t 1 “naturally” 


smoothly-text su lat can't 


ho 


But look at tiv vira features that go with 
APAC and SHEE TFLENTOS. Both Shee 


mmune to termites I he 


T ’ 
. FLEXT 
vy’ ty" APAC. Architect: 
General Contractor: \ | 


fast, in big sheets standard 4 x A that can be 
cut or drilled on the job, and fastened easily with 
screws or ring-fettered nails. They obviate the need 
for laths and plaster, and, while they require no 
painting at all, they take decorative colors well. 


SHEETFLENTOS, as its 


added advantage of flexibility, to make curves and 


name implies, has the 


domes where indicated 


S0th " entury AP AC and SHEET- 


FLENTOS make good surroundings for successtul 


Century’ 


work and enjoyable living. Figure on one or both 
for your attractive, fire-resistant interiors. Write us 


| 


for further det thout these economical products 


. and name o our nearest distributor 


Nature made Asbestos... 


KEASBEY & MATTISON 


COMPANY + AMBLER * PENNSYLVANIA 





OHIO TYPE 1000: Adaptable to wide [ What's Happening 


general use. 


OHIO TYPE 1640: Ideal for high tem- 


peratures and pressures. 


OHIO TYPE 2000: Designed for single 


tube replacement. The patented locking 


NGAA Sets Up Program For 


assembly eliminates the necessity for a a we in Midland 
rolling jig. Phe tent f the Nat 


Descriptive pamphlets 
of any of the above 
designs will be mailed 
on request. 


Staff Additions and Promotion 
Announced for Humble Refinery 
Humble Oil & Refining Compat is 


mnounced the tollowme staff addit 
s Baytow: Texas, refine 

R. A. Herrington, B.S. in architectur: 
engineeiing University of 
( ) Rhys, Ih 
tent Compar 
Wilham G. Domas 
engineering, University 


led ( Nix, Dugway 


ind’ Wilham A. Burr 
A Chil ( pany, t tec! 
| s and James I 
\ | [_ ‘ si t esearc!l ! 


Vi 


1940) 


TYPE 1000 


TYPE 1640 
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lexas where he 


THE 0 Hl 0 Murray Made oun Member 
Of American Chemists Institute 


STEEL FOUNDRY i lonrary member Ae 


ot © he 


t R Lindley Murt 
COMPANY | =e 
LIMA, OHIO iar Ee 


PLANTS AT SPRINGFIELD 
AND LIMA, OHIO 


TYPE 2000 





SAVE UP TO 75% 


of bubble tray weight 


with 


ENDURO stainuess steet 


we CORRECTLY ENGINEERED, weight reductions in 
the design of fractionating towers can mean far- 
reaching savings in time and dollars! Here's how: 


A bubble tray, otherwise constructed, might require eight 
men to lift it. A tray of equal capacity, designed to take 
advantage of the high strength and corrosion-resistant 
qualities of ENDURO Stainless Steei, can be handled 
by ‘wo men. 


With as much as 75° 


equipment can be used during installation—or any sub- 


of the weight saved, lighter hoisting 


sequent maintenance. Psychological and physical hazards to 


men, working within the confines of the tower, are removed. 


High in strength-to-weight ratio—valiant under pressure— 
unfazed by heat—tough, long-lasting ENDURO stubbornly 





See and Hear 
“THE STORY OF STAINLESS” 


N 
Available to qu 
wit! a 


Corp.,Dept.T-4,65 6 So WaterSt .Chicag i. 
or write Republic Steel Dept K. Cleveland 1.0 











Ww 


FIDURO SEARS 





resists aggressive corrosive action. Coking has little affinity 
for the smooth, corrosion-resistant surface of ENDURO. 
“Off -stream” time, due to coking and fouling, is sub- 
stantially reduced. 

Thus, any slightly higher initial cost of ENDURO Stainless 
Steel is dwarfed by savings realized in avoiding “down-time”, 
product and equipment loss, and product contamination, 
Doing some advance planning’ Republic metallurgists stand 
ready to work with you at any time on future developments 


calling for the use of stainless steels. Just write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. ¥. 


ys 
Di DB call ead 








Other Republic Products include Upson Bolts, Studs, Nuts and Rivets—Pipe—Sheets—Plates—Electrunite Heat Exchanger Tubes 


187 








PETROLEUM 
SULFONATES 


... made to your specifications 
for use in products such as... 


rust preventive formulations 

soluble cutting oils 

soluble textile oils 

emulsion degreasing compounds 

fuel oil additives 

emulsifiers for agricultural and 
insecticide sprays 

special emulsifying 
formulations 


Ask Sonneborn about PETRONATE, the oil soluble petro 
leum sulfonate available in various molecular weights; 
HYPONATE, an oil free petroleum sulfonate; and 
PYRONATE, a water soluble petroleum sulfonate effective 
as an emulsion breaking reagent. 

Sonneborn petroleum sulfonates—superior in quality and 
possessing exceptional uniformity—are now made tc fit a 
wide variety of specific needs. They can also be tailor-made 
to your exact specifications. You can rely on prompt 
shipment 

*Reg U.S. Pat. Off 


Free Informative Booklet 


This valuable booklet gives highly useful data on the many ways 
PETROLEUM SULFONATES are being and can be used. Write 
today for this highly informative booklet 


L. SONNEBORN SONS, Ine. 
300 Fourth Avenue, New York 10, New York 


Sonneborn 


RESEARCH 
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e $1000 Precis 


Two Named Heads of Kellogg 
Operating And Construction 
W. Smit is become ¢ 


Wickham 


W. Kell 


porate 


Fulton Recalled trom France; 
To Assist Lummus President 


ACS Schedules Symposium 
\ “- 1 | | " t 
Angeles 1 


ip 


California Standard Vet Dies 
| | t manage the 


Valve Picture Misplaced 


On page 167 of this issue’s New 
Equipment Section, item number 35 
entitled “Self-Tightening Valve” is 
erroneously accompanied by a pic 
ture. In the March issue the picture 
will again appear along with correct 
descriptive material 





Our years of know-how in process control 
instruments is at your service. We have 
complete and experienced research facilities 
to apply to your particular problem. Let us 
know what you need. We'll be happy to 
follow through. 


M:S‘A: 
NSTRUMENTS 


vf" 
Continuous 


PROCESS CONTROL 





OTHER M.S.A. INSTRUMENTS 
FOR PROCESS CONTROL 


Continuous Carbon Monoxide Detec- 
tors and Recorders—Portable Instru- 
ments tor appraising Various Mas and 
dust hazards. 


MINE SAFETY APPLIANCES COMPANY 


Braddock, Thomas and Meade Sts., Pittsburgh 8, Pa. 


tat 


MINE SAFETY APPLIANCES CO 
OF CANADA, LIMITED 


Toronto, Montreal, Calgary, Winnipeg 
Vencouver, New Glasgow, NS 
Re sentotives in Principal Cities in 


Mexico, Central end South Americe Call the M.$.A.Man on your every safety 


YSAF Pittsburgh ee ee a 





POWERHOUSE 
cement 
M4 ¥ 


ta the bag 
this MORNING 
L 


without scraping or sandblasting 


BY FAST—that’s how old coats of paint roll 
off when you strip tanks the quick, money- 


saving Oakite way. 


Powerful Oakite strippers, applied by hot-flow-on, 


steam-gun, or cold-flow-on method, actually float 


reducing teat Cade i die ee 0 off paint, dirt, and grease—right down to the base 


metal, You save time . . . no hand scraping, chipping 


° outpur NOON or blasting. You save money . . . long-life solution 
may be reclaimed and reused. And you're safe . . . 
no fire hazard. 

That's how quickly and easily you can 
apply this finishing cement which also 
insulates. Pointing, sealing, applying and 
finish-trowelling can be done with a single 
coat and one scaffold setting. Applied over 
B-H Mono-Block or a refractory or fre- Products. Inc.. 50B Rector St.. New York 6. N. Y.. 
brick, it provides effective permanent 

insulation—a smooth finish which takes for details. 

both oil- and water-base paints 


Ask your local Oakite Technical Service Representa- 


tive for on-the-spot demonstration. Or write Oakite 


Powerhouse, itself, is effective up to 1700 FREE Booklet F7629—full of infor- 
F. and is figured as part of the insulation mation on maintenance cleaning in all 

If you are having trouble holding down 
heat losses, let us discuss the problem , 
with you. Call on B-H Engineered Insula- describes proved, money-saving 


tion Service Oakite procedures for such jobs as 


divisions of the Petroleum Industry— 


cleaning stabilizing towers 


= os 
an wi ae - a cleaning tank car interiors 
descaling heat exchangers in place 


reconditioning barrels 


Clip on signed letterhead and mail salvaging rigs, valves, fittings 


‘Say 7 os ' 
R ae ap apy amammammanaaiamaaaes Copy sent on request. Write today! 
an BALDWIN-HILL COMPANY 7 . 
787 Breunig Ave., Trenton 2, N. J. 
Please send complete information on 


POWERHOUSE CEMENT... High adhesion, 
black rockwool, insulating-finishing cement 


| 

! 

! 

i 

BLANKETS Metal-reinforced, flexible, felted, 

: black rockwool insulation r 
a NO. | INSULATING CEMENT All-purpose, rust- i 
J inkibiting, plastic cement 1 

t 


Technical Service Representatives in Principal Cities of U.S. & Canada 


“)  MONO-BLOCK... Rigid, felted black rockwool ee 
bol Sedotee Wb ant Su tnpeeins ee PETROLEUM SERVICE DIVISION 





Construction 


The items supplement those appearing on 
page 80 et seq. The quarterly tabulation of 
construction items will appear next in the 
April issue 


$7 Million Turkish Refinery 
To Be Built by Ralph Parson 
Ralph lat n Company i | 


lurkey 


«hn 
a3 ‘ , 
' + ive Capac 
nh ee 

- iccording te estimate 


No. 1050- F cials im W ashington 1} 
i actual production is rut 
400 barrels a day 
Sinclair Begins Work to Up 
Capacity of Wyoming Refinery 
Sinclair Refining Company is procee: 
ing with additions to its Sinclair Wy 


refinery which will permit complete proc 
essing ot some O000 barre Is of additional 
crude per day. These additions consist 
f new equipment which will remove 
bottlenecks on the crude and vacuum 
stills, together with a new air blower 
for the Fluid Cracker which will increase 
its capacity trom 9000 to 12,000 barrels 
a day The new facilities are expected t 
completed early in the Summer 
1953 


Canada Southern Oil Plans 
New-Type Refinery in Canada 


Plans for construction fa new-tyype 
10,000- to 20,000-barrel-a-day refinery m 
Saskatchewan are nearing complet: 
| ‘ rom $7 million, the re 


Positive Flow Control 3.03.9 


@ For special hookups such as well head assemblies q Coleville field 
- vile cid Bi 


and gauge panels, the R-PaC Bar Stock Valve has we ; ; 
Pacific Refinery Construction 


no equal. It is a fine throttling valve that positively 4 

controls the flow. # C . ’ Delayed by Steel Allotment 
Male and ferrale end type is mace of carbon or ¥ - a _ be - a vos . me ons 

chrome stainless in ',” and 14” sizes, in globe and Tage ound it ‘acific N 

angle types. Other bar stock vaives are made of a na ae dt ft 


iarter th eat 


} 


bronze, stainless, or carbon and stainless steel in q 
sizes |,” to 1". High pressure and temperature ranges. ’ Pure Oil Awards Contract For 

See your R-PaC distributor or write nearest “ey ie Construction at Ohio Refinery 
R-PaC district office for information on rst Construct Compa: 
precision turned Bar Stock Valves. 


7 


R-PaC 
R-Pac VALVE DIVISION va Ives 


AMERICAN CHAIN & CABLE 


Reading, Pa., Atlanta, Baltimore, Boston, Chicago, Denver 
Detroit, Houston, New York, Philadelphia, Pittsburgh 
San Francisco, Bridgeport, Conn 





Construction Biggest Industrial Venture 
in Alberta Almost Completed 


Heyden and Monsanto to Share ~—_|ngram Products Expanding The $34 1 int of Canadiar 
50-50 on Texas Methanol Unit Its New Orleans Refinery . 


il 


Prime Contractor Named For 
New (Indiana) Standard Unit 


Standa ( inv (1 is 


Pemex Invests $22 Million 
In Refinery Modernization 
Pats P Mex anos a6 , 


PETROLEUM. 
INDUSTRY 


nve 
SOU.41 


renine 


August Set as Completion Date 
For Taylor Oil & Gas Refinery 
la r @) & (sa ( is est 
ow !’ at ' 


Monsanto Starts Production 
of Viny! Chloride Monomer 
\ , } t ; 


ochemucals 

field 
f specialty Sarpom Plant Begins Operation 
Write on y business letterhead well be elad ro send a copy of RADIO Caltex © ? ducts Compa if 
ACTIVITY ind the PETROLEUM INDUSTRY : 


Chicage, New oy Tacéeéria PTTLILT LLLP LL Le ce) Ue 


130 HIGH ST. BOSTON 
2295 SAN PABLO AVE, BERKELEY @ 























kJ arnia Refinery of Canadian Oil Refineries, Limited, 
is the first large, integrated refinery in Canada built 
for processing Canadian crude oil. It brings to this 
} ! 

rapidly growing region the last word in technological 

, “—r : ; 

progress in the field of petroleum refining. Such 
progress means better quality of product and greater 


eficiency in operation. Design and construction of 


the refinery were managed by Stone & Webster 
Canada Limited, utilizing the facilities of 


Stone & Webster Engineering Corporation. 


STONE & WEBSTER ENGINEERING CORPORATION 
Affiliated with 
STONE & WEBSTER CANADA LIMITED 
E. B. BADGER & SONS (Great Britain) LTD. 





Jou've never seen a meter bearing 
aS trouble-free | 


..-has lowest torque under pressures to 5000 p.s.i. 


This exclusive stainless steel Pressure-Seal 

Bearing is virtually frictionless, free from main- 

tenance and leaks. O-Ring seals of a resilient, 

chemically inert material are retained in a unique 

mounting which assures minimum torque even under high 

static pressure. No metal-to-metal contact. No adjustments .. . 

no periodic lubricating. Bearing shaft provides direct mechani- 

cal connection between float and pen... no lost motion... 

higher sustained accuracy. Shafts are interchangeable . . . can 
be replaced if damaged. 

Be sure to check all the advantages that contribute to the 
greater accuracy of the new Foxboro Flow Meters. Write for 
Bulletin 460. The Foxboro Company, 742 Neponset Avenue, 
Foxboro, Massachusetts. 


OTHER NEW BASIC ADVANCES 


e Precision Float Assembly with stainless steel ball chain 
and collet-type clamp insures slip-proof, friction-free trans 
mission of float motion to the recording pen 


Sure-Seal Check Floats insure perfect seating; submerged 
in mercury to prevent frosting and fouling. 


Union-coupled U-bend eliminates gaskets; always lines up 





Calibrated Damping Plug fully adjustable under pressure. 


Avaiiable in round 
hown here) and 
rectangular cases 


OX BORO ... First in FLOW METERS 


REG. VU. S. PAT. OFF. 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 





New Patents 


Refining and Regeneration of 
Treating Agents— 


Adsorption Process 
carbo 

ure 

} vdrocat 

| ivided fluid 

rbent 50-200 

mixture is cor 

with the down 


Re alive 


\1 


Method of Separating Normal Paraffins 
from Isoparaffins by a Solid Adsorp 
tion Process. H. |. Hibs ul 


Affecting Petroleum Refining 


Dr. Heinz Heinemann 


sorbent 


’ 620,403 


Separation and 


On 


rbent 


dalis 


eveneratl 
tutedl | the | 


Dehydration of Heavy 


Hydrocarbons from a Gaseous Mix 


ture. \ 


Hes 
seps 


mixtt 


Adsor 
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irate 
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avV\ 
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puon 
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Hudson Eng 


lurner t 


Separation Process 
\ br saw le ( al 


it 


R. P. Cahn's Adsorp 
tion process. (See 
patent description 
top of first column 


<_—__ 








Spheroidal 
| 


Adsorption Separation of Hydrocarbons 
and Oxygenated Organic Compounds 
() 1» Ir. to Calitornia 


Resear 


reaction product ee | 


bischer synthesis ms contactes 


with aos adsorbent to separate at 
con 
Phe 
alee 
the 
latter wit 


2,621,203 


rhate « weanic oxygenated 
a hydrocarbon effluent 
light 


from 


ads« 
pounds trot 
adsorbate is desorbed with a 
thet ved 
ntacting: the 
S|} 


o whict is rem 
adsorbent by « 
liquid hydrocarbon. | 
Process and 
Philly 


Fractional Crystallization 
Apparatus. 5S. (. ¢ 
Petroleum ¢ 
Im the 

melts 


arney te 
ompany 
separation of a mixture whiecl 


over a ange of temperatures tnt 


and «ll lowe 
thre 
n-hexane or ot 
> 2-dimet! 


the mixture ts 


roeltunyg tracthon 


separation benzene tror 


, Ibutane tr 


s-dlimvet! 
vibutane, al 
soliditied 


cparate 


Separation of Eutectic-Forming Mix 
tures by Crystallization Methods. S ¢ 
‘ t ! Phill |) Vetroler i 


Catalyst Preparation, Activation, 


And Regeneration-— 


Regeneration of Fluidized 
Catalyst. WoW. Ok 


‘) Deve ‘ [ret 


Iron Oxide 


Alumina 





5 is ~ 
ei. 
The internal parts of the soda regenerator column shown on the 
right, have been gradually changed to all-Monel construction to 
withstand the corrosive attack of spent caustic. On the elevated 
structure to the left of the tall column is a vapor-to-feed exchanger 
which contains a Monel tube bundle 


How to 


Reduce Corrosion 


in the 


Regeneration 


of Causties 


Here’s one process in which corrosion takes an unnecessarily 


heavy toll of equipment. 


Many refineries, however, are rocking corrosion back 


on its heels. 


They're using Monel for regenerator reboilers and tubes 
... for linings and internal parts of regenerator towers 
.and for pumps. piping and preheaters handling 


hot caustic solutions. 
The results have been outstanding. 


\t the Shell Oil Company refinery in Wood River. Illinois, 
for example, a number ol Monel bubble Capes in a Monel 
tray displayed excellent resistance to corrosion during 

a long experimental service ype riod. At the same time. 


assemblies of conventional materials were severely corroded 


As a result of the test. the internals of the column have 
heen gradually changed to all-Monel construction. and certain 
sections of the shell have been Monel-lined. 


Then there’s the experience of a Texas refinery. Failure of 

the preheater tubes in their regeneration system occurred 
with discouraging regularity at 30-day intervals. So they 
replaced their Schedule SO pipe with Schedule 40 Monel. 

And at last report, the thinner-walled Schedule 40 Monel 
had been on the job two full years. 


In addition to Monel. there is another Inco Nickel Alloy 
to keep in mind for evaporator tubes and other parts of 
regenerator systems. Its name — Inconel. Offering good 
resistance to caustic alkalis containing hydrogen sulfide 
and mereaptans, Inconel is particularly useful for service 


where metal temperatures above 5000 F are encountered. 


Before vou choose metals for use in the regeneration of 
caustics, make it a point to investigate Monel and Inconel. 
Your distributor of Inco Nickel Alloys can give you the 
latest information on their availability. And of course 

it’s usually a good idea to anticipate your requirements 


somewhat in advance. 


For many of the facts you'll want to know about Monel 
and Inconel rt ad Some ( orroston Proble ms in Petroleum 
Refineries. Vhis valuable report contains detailed information 
on LS aetual problems submitted to Inco’s Corrosion 
Engineering Service for analysis. A copy is yours 

on request, 

Alwavs vours for the asking. too, is the he Ip of our 
Corrosion Engineering Service towards solving any specific 
corrosion problem you may have. Puat INTERNATIONAL 


NickeL Company, Inc.. 67 Wall Street. New York 5, N. Y. 


Ineo Nickel Alloys sift, 


MONEL® + “R’® MONEL + “K" ® MONEL + “KR ® MONEL 
S$’ ®@ MONEL + NICKEL « LOW CARBON NICKEL + DURANICKEL® 
INCONEL® + INCONEL ’'X’' & + INCOLOY® + NIMONICS® 





Preparation of Zinc Aluminate Spinels 
and the Addition of Group VI Cata 
lysts Thereto. Gi. Ro Gills t tani 


ard ©) Dey 


Formation of an Attrition-Resistan 
Fischer-Tropsch Catalyst. S I} Sweet 
er } kk Riysc ind | R 


) 


Conversion, Cracking and 
Reforming— 


Pebble Heater Apparatus. |. |. \\ 
to Phillips Petroleum ¢ 


ke Lv sy > #71) 17 


Conversion of Oil Residua to Lighter 
Hydrocarbons. kK Wo Blue and CJ 


' 
ry itis i t 


Apparatus for Catalytic Conversion of 
Hydrocarbons. |. (; \lther to | 
() | 


Art of Converting Hydrocarbon Mate 
rial \ 


outstanding 


features in 
cooling towers 


that insure high performance, 
less maintenance, and long life. 


WCEC Improved Nail-less Grid Type 
Fill provides maximum wetted sur 
face and maximum retardation of 
water to completely utilize the heat 
removing capacity of the air, result 


ing in highest cooling efficiency 





WCEC Patented Drift Eliminators ef 
ficiently remove the entrained mois 
ture carried by the air as it leaves 
the tower, resulting in less water 


being lost 





WCEC Patented Cast tron Timber Con 
nectors develop the greatest structural 
strength of the timber joints, an ac 
complishment almost impossible to 


achieve by bolting alone 





WCEC Reduction Geors are the best 
type for cooling towers because their 
semi-floating axle prevents any 
weight or thrust of the fan being 


transmitted to the gears 


Manufacturers of various types and sizes of 


mechanical draft and atmospheric cooling towers 


TOWERS OF 


Water Cooling jw 


EQUIPMENT COMPANY Woe 


MAIN OFFICE @ 8601 New Hampshire Ave @ St. Louis 23, Mo 


Fabricating Plants: St. Louis, Mo. * Arcata, Calif. « Houston, Texas 
REPRESENTATIVES IN TWENTY-EIGHT PRINCIPAL CITIES 
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New U. S. Patents 


Coal and the Like. | 


Method and Apparatus for the Thermo 
lytic Decomposition of Heavy Liquid 
Hydrocarbons. | Mi \I 


cess. h . } t 


Ibe 


QUACHROM 
GLUCOSATE 


The toughest corrosion problems in cooling woter systems are readily 
controlled with Haering’s Quachrom Glucosate.*" Quachrom Gluco 
sate” is constantly used in the Petroleum Industry to prevent 
unnecessary shutdowns due to waterside corrosion. Longer equip 
ment lite and lower maintenance costs result from Quaochrom 
Glucosate* contro! No other corrosion inhibitor can rival the 


long outstanding record of Quochrom Glucosate.* 


Write on your company letterhead tor imtorma 


*F REG US PAT OFF 
tron on Quachrom and other Organic 
Glucosotes Request special literature 
on your particular woter 
problem 


WATER ANALYSTS . CONSULTANTS . MANUFACTURERS 


GENERAL OFFICES 


Harlandale Station, San Antonio, Texas 


Regenerative Aluminum Chloride Pr 


4 t LsS-F 


Oil Coker. A 


oc 


lsomerization— 


Synthetic 


Lubricating Oil 


Hh UL AG 
Isomerization of Saturated Hydrocar 
bons with Sulfuric Acid. A. K. Row 


I | | I 


Alkylation— 


Method of Converting Hydrocarbons in 
the Presence of a Stabilized Phosphoric 
Acid Catalyst. | Hi Ka cr 
Standard © 1) : ’ 


Hf aly 


Production of Lubricating Oil. | 





PETROLEUM CHEMICALS DIVISION 


February 


TECHNICAL MANAGER 
OF PETROLEUM 
CHEMICALS DIVISION 


Joun R. Sapina ined the Du Pont 
Compan im 195, af romans 
development work in motor fuels and 
lubricants. He raduate of the Uni 
( ennsvivania with a B.S 
engineer 

san electrical engi 
Baldwin Locomotive 

ill del hia Sabina } ined 
Refini . 
meet 


di 


vears ot 
ring 


ng Company in 1925 
Dhere he ce veloped 
lectrical device for 
isuring detonation in inte rnal com 

1936 he was named 
\utomotive 


bustion engines. h 
wnavel ot Atlantic's 
aborator 
Sabina came to Du Pont initially to 
he id a new croup formed in the Q 
Chatrilt ( hemi ils Department to cle 
velop chemi ils for the petroleum ith 
dust One { his first 
Du Pont was designing the Petroleum 
Chemicals Laboratory at Deepwater 
Point, N. J. He became manager of this 


t 
ito 


projec ts at 


transferred to Wil 


ry it ) 
1944 he Was 


mington as mager of the Petroleum 


( hemic ils section. of the Alcohol Di 
Ini charge ol both sales and 

cle \ opment When the 

troleu 1 ( her 1‘ ils 

formed in 1946 to 

market all Du Pont | 


including tet 


present Pe 
Division was 
manufacture and 
rhe tithbal lclitive Ss 


Sal iat Was 





One of a Series of Interest to the Petroleum Industry 


1953 


Investigating the “How” and “Why” 
of Engine Deposit Formation 


Studies at the Du Pont Petroleum Laboratory 
reveal the sequence of chemical reactions 
which occur in engine deposit formation. 


The de posits which form on combustion chamber walls increase the tenden 
cy of fuels to knock 

This fact has long been known to petroleum and automotive engineers 
But very little was known about the reaction mechanisms which result in the 
accumulation of these deposits—especially with fuels containing tetraethy] 


lead. And nearly all modern automotive fuels contain this compound, 


SUMMARY OF DEPOSIT FORMATION REACTIONS 


COOL ENGINE NORMAL DEPOSIT VERY HOT DEPOSIT 
SURFACE SURFACE SURFACE 


TEL 


DOPDSOd nPbO-PbX, 


THIS CHART SHOWS the compounds found in the deposit and the 


ondition 


reachons 
by which they are produced under each of the temperature tudied 
Since Du Pont is a laut fc SUP] lier of SMALL AMOUNT REMAINS 
tetraethy] lead. the Du Pont Petroleum 
undertook a study of the 

to the ft 


Although almost all tetraethy! lead ce 
position Cncdine ine removed 
ory thee Com ‘) Chamber with the 


iount remain 


ii the form of 


formed vis t ‘ ! formed as a 

urn m gasoline ston esult oF chen vhich ov 

bility problems. He has written numer ur in the combustion chamber atte 
f, ei dl 


chnic il 


crentinhe 


Council group 


' 
! | services ¢ 


ous te 


irticles and paper , 
publications and been espe lirst determined 
illy active in the American Societ 
stin Materials, the Society « posi ormation d a 
ve Engineers and the Coordi pha P 

cual hy ( ouncil ancl the AP. 

1944 he was elected vice president 

in charge f fuels and Jubricants for 
the S.A. 


hit initlene rie’ cle 


of the fol 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (inc 





PETROLEUM CHEMICALS DIVISION 


NEWS 
eos Studies NEW BOOKLET ON GASOLINE DYES 


by Tinie of presents a number of handling and 
n submarine addition problems. To help you solve 
ocked in Baltimore atte these problems cpu klv and = easily 
from Bremen Du Pont recently brought out a new 
manual on gasoline dveing. All the 
latest methods of addition, including 





I 


TEMPERATURE INFLUENCE 


dry dye eductor systems, are tully dis 
cussed. 

It also contains data on me eting « ol 
or requirements for military, aviation 
and leaded motor fuels. And full infor 
mation — with solubility charts and 
spectrophotometer curves—on the com 
pl te line of Du Pont gasoline dves is 
included. 





cool im ¢ 
it in lead halide depo 


0 trangely, was not tor 

but 500 tons of dyes. These 

chemie ils were eagerly snapped 
American manutacturers 

incident points up the great 


| 


pendence of our country on the Ger 
in Chemical Industry betore World 
War Ll. Then Du Pont embarked on the 
GASEOUS LEAD OXIDE lo often discouw wing task of devel 
vide, produces mn tl oping a process for making dyes equal 
of tetraethyl lead, do to or better than those previously made 
in Germany. It took IS years and mil 
lions of dollars to make the operation 
successtul. But the final result was an For your copy ask vour Du Pont 
American dye industry equalled no Petroleum (¢ hemicals representative or 
where else in the world district office for the booklet, “Du Pont 
The efficient use of gasoline dyes Gasoline Dves. 





SOLID LEAD OXIDE aimed at preventing, or at least reduc 
id oxide has a short life as a ing, deposit formation 
constituent. It is attacked by rhe results of these studies will be 
ses to form simple lead salts ot made available by the American Chem- 
reacts with the simple lead salts in solid ical Society and the Du Pont Petroleum 
state wtions to form complex lead Chemicals Division. 


aX salts 


ONE OF A CONTINUING SERIES 


Pont study was one of a con 
Section of a single-cylinder engine room mui s ( { systematic mvestida 
the Du Pont Petroleum Laboratory echanisms causing com 
iber deposits It is expected 
of considerable valu 
mecrs who ire now 
ec ot developments | , 7 

Better Things for Better Living 

. . through Chemistry 


Petroleum Chemica 


< so +] < Tulse, Okla 
Petroleum Chemicals Divis @ Wilmington 98, Delaware Offices - Laboratories: } Heuston, Tenes 


El Monte, Colif 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) —Districe ) 00" District Shicove. 1" 


Ontario— Montreal, Quebec— Calgary, Alberta 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (inc. 


Printed in U.S.A 





New U. S. Patents 


Solid Catalyst Injection Apparatus. I}. | 
r_ to Phill ) 


kerr | ps Petroleum Con 


Polymerization— 


Polymerization of Styrene with Cyclic ~ 


e,? ~“ 
Succinoyl Peroxide. H. F. Park to has col =ITis 


Monsanto Chemical Ce mpany 
, ————_—_—_== 


cramped 
d out ut 100-400 7 ; = your production flow? 


ntact with cve 
SP. 2,620,330 


Polymerization of Olefins with a Boron . . ‘ . 
Phosphate Catalyst. K. C. Krug to Th It’s a waste of costly time to pump out the solution every 
Atlantic Refining mpany 


time your process heating and cooling tanks get indigestion 


an 
You can save this cost and 


vitl orot 


itl 3-10 


shoe due to pipe coil troubles. 

be worn eliminate production bottlenecks by replacing the pipe 

salves coils with Platecoils. Platecoils can be removed and 

oon replaced without dumping the solution. They simplify 

maintenance and save hours of downtime. They heat or 

aetna cool 50° faster and take 50° less space in the tank. 

a As revolutionary as the new wonder drugs, Platecoils cure 
production troubles involving heat transfer 


Process for Polymerizing Alpha- 
Styrene. G TP). Jones ¢ The 


and give profits a shot in the arm. 
Write for bulletin P78 today! 


USP. 2,621,171 PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 


Catalytic Polymerization with Pina- 
A 


colone Peroxide. H. I. Park and H 
hemical Cor PLATECOILS At Continental Motors Corp., 3 crankcase 


Walter to Monsanto ¢ 
pat sections can be cleaned at one time when 


Ethyl ly unsatur - . hy Ir ‘ irbons TRIPLE Platecoils are used while only one crank 
PRODUCTION case can be cleaned with pipecoils in the 


tank. Ask about other case histories. 


lim) ¢ 


Production of Drying Oils. H Hock | | 
ni R ¢ Wackher t l'’nivers | ; ; i 


REPLACES PIPE COILS 








als 
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Coil-itis — Diagnosed 

as tank heating and 

Production of Long Chain Olefinic Hy- “ cooling problems. 

drocarbons by Polymerization. G. | Platecoils — the pre- 

Hervert t ! sal Oil Products = scription for solving 
pipe coil problems. 
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One truck-mounted Dempster-Dumpster picks up, hauls and 
dumps all detachable container one after another, regardless of 
design Thi typical operation eyele shown above is 


by only one man, the driver, in less than 90 seconds by 


hydraulw contre im truck cab, 


I—Cuts Cost of Equipment and 
Operation— It ix net unusual for one 
Dempster-Dumpster to perform the work 
of from 3 to 5 conventional trucks... re- 
ducing investment accordingly. Eliminating 
trucks also means eliminating tires, gas, oil, 


maintenance and man heurs 


3—Eliminates Re-Handling of Ma- 
terials — Re-handling of materials, which 
by conventional methods are hand loaded 
by loading crews into dump trucks, is 
eliminated. Each detachable container re 
mains at its convenient location until 
loaded. Then, in less than a minute, it is 
picked up by Dempster-Dumpster and 
taken to destination. There it is dumped 
or set down intact saving hundreds of 


man hours annually 
] + es 


At left are a few standard containers 
for general requirements— 1 Drop Bot- 
tom Container built up to 10 cu. yd. capae- 
ity to handle heavy materials. 2—Apart 
ment Type for bulk trash and rubbish with 
sump bottom for handling moist materials. 
3—Universal Type available with top and 
end doors. 4—Drop Bottom Pressed Steel 
Type for lighter service 7 Drop Bottom 
Pressed Steel Type with counterbalanced 
spring lids. 6—Tank Type Container meet- 
ing A.S.M.E. specifications. Capacities up 
to 1,200 gallons. 7--Tilt Type with Con- 
verged Lip for handling fine aggregate, wet 
or fluid materials. 8—Skip Type with Lip 
to assist in holding certain types of loaded 
materials in place. 9—Tilt Type for han- 
dling heavy materials. Built water-tight. 


PS TER BROTHER S 


Pet 





MOST EFFICIENT METHOD OF MATERIALS 
HANDLING BY TRUCK EVER DEVISED 


If you collect and move bulky. light or heavy mate 
rials in your plant operation . be they solid, liquid, 
dust. rubbish or waste, the Dempster-Dumpster System 
merits your careful consideration and investigation. This 
revolutionary method of bulk materials handling by truck 


Can save you thousands of dollars annually! 


The fundamental reason why the Dempster-Dumpstet 
System is the most efficient method of materials handling 
by truck is because, in this system. one truck serves scores 
of detachable containers. In other words. a truck-mounted 
Dempster Dumpster with only one man, the driver 

picks up. hauls, dumps or sets down intact . . . one 
after another _ any required number of big Dempster- 


Dumpster Containers 


The hydraulic ally 


mounted on any make truck chassis of suitable size. 


operate emipster ulpstet is 
| ted = Dempster-Dumpst 


The steel containers are available in a wide variety of 
designs best suited to the type of materials handled—be 


thev bulky. light or heavy . solids, liquids or dust 


trash or rubbish. They range in size up to more than three 


2—Fliminates Standing Idle Time— 
One man, the truck driver, replaces truck 
loading crew. Detachable containers are 
pre-loaded through normal accumulation 
Pruck-mounted Den pster Dumpster and 
driver never stand idle because there is 
always a pre-loaded detachable container 


to be serviced. 


i—Inereases Efficiency, Sanitation 
and Good “Housekeeping” —The Demp 
Dumpster System is a complete. unifed 
plan for area-wide materials handling. Ma 
terials to be disposed of or transferred are 
placed in a nearby container as they ae 
cumulate. Containers used for trash and 
rubbish e fire-proof, rat-proof and fly 
proof, No other method of materials han 
dling = by ean match the Dempster 
Dumps ster in efheiency and low op 


eratin 


At right are a few containers built for 
special requirements— | Five cu. vd 
container with swivel casters for handling 


waste blast sand, 2-——-Three cu. yd. Dust 


Collector Type equipped with gaskets. 3 

Multi-Karry Container equipped with three 
2 cu. yd. steel boxes with casters and lids 
+ Six cu. yd. drop bottom container with 
two spring-hinged lids and special loading 
opening in top. 5—-Rectangular Tank Type 
Container with gate valve and gasketed 
Lid. 6—Chlorinator Ash Container de 
signed for handling hot residue approxi- 
mately 1500 F. 7—Tilt Type Container 
built for cast linings for handling het ma- 
terials. 8—One of several special “Tool 
and Equipment” Type Containers. 9—One 
of several types of special built containers 


equipped with ball bearing trucks. 


times the capac itv of the average dump truck body The 
containers are spotted inside and outside your plant at 
convenient materials accumulation potnts \ few of the 
dozens of detachable containers are shown here so that 


vou may see the flexibility of this svstem in handling all 


types of materials in your plant with one truck. It may 


be that none of these containers will fit your own partic 
ular need. But remember there are Dempster Dumpster 


Containers that will, either standard o1 Spree ial design 


More eficient and lower cost materials handling in your 
plant may be simply a matter of getting the probing 
minds of your engineers and ours together. Our files con 
tain hundreds of inquiring letters that ultimately resulted 
in savines of thousands of dollars annually in every con 
ceivable ty pe of manufacturing plant. A discussion with 
our engineers might develop the same results for you 
If advisable. they will be glad to make, without obligation 
on your part, a proper survey to determine just’ what 
equipment you may need. The Dempster Dumpster “Vs 
tem is manufactured exclusively by Dempster Brothers, 


Inc. 


523 Dempster Bldg., Knoxville 17, Tennessee 
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heading the list— 
of New Year's 
Resolutions: 





A sober suggestion for busy people on the matter of REDUCING! 


Keeping pace with process and instrumentation developments 
takes a big bite out of limited time. 


lo reduce the size of this bite Petroleum 
Refiner has assembled two time savers: the 
Process Handbook and the Instrumentation 
Handbook. These authoritative digestible cap- 
sules survey their respective fields, answer 
ing all important questions as concisely as 


possibl 





Resolve to kee p pace in . 
Vou can ast e ramnina stort by read Send cash with order to 


i the Process Handbook and the 
In "Handbook. Re PETROLEUM REFINER 


sirumentation 


prints are ay tilable for $1 and $.75 Box 2608, Houston 
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Series 1500 


For installation and maintenance 
of tubes in drums, headers and 
similar water tube boilers. 

A combination of short man- 
drels and right angle gear drive 
speeds up operation and assures 
efficiency with far less operator- 
fatigue. The new and smaller 
reinforced gear drive enters 
most hand-holes. 


See Your Dealer 


Right Angle or Write Us Today! 
Gear Drive 


THE GUSTAV WIEDEKE .. COMPANY 
! 


eee ee me = 


carbor 
his mixture 
polymerized t< 
U.S.P. 2,622,113 


Two-Stage Emulsion Polymerization 
Process. . W. Hanes 
dale to Standare | 
Company 
Rubber-like 1 

Isifying spec 


' 
olefin havi 


Hydrogenation, 
Dehydrogenation, 
Aromatization— 
Production of Ethylene. 


cracked ¢ 


arbor 


> 6212716 


Production of Di yoo Aienea. 
\ ly atieff and H 
il Produc 
rvalkane 
italvtn 
150-400 ¢ 


“M) atm sphet 
, ' 
»H??.110 


Catalytic Hydrogenation of Tanmarates 
Compounds. \. Hae: t ‘ 
();) ‘ 


Hydrocarbon Synthesis— 


System for Synthesis from Hydrogen and 
Carbon Monoxide with Fluidized Cata- 
lyst. K. L.. Hujsak, M. B. Krat 


Synthesis of Organic Compounds. 
tubin and H. G. MeGrath + 
W. Kellogg Compat 
her-Trops¢ 


roleum Refiner 





—SAAAAA VE , 
SQ As simple as 2 plus 2—when you can recover 85% to 


92% of the slot energy as mixing energy, you'll find 
your pressure drop problems are solved . . . and only 
Benturi Kaskade trays will give you this amount of 


recovery when and where you want it. 


KOCH ENGINEERING COMPANY, INC. 


DESIGNERS + MANUFACTURERS ~- BUILDERS 
321 WEST DOUGLAS — WICHITA 2, KANSAS 


REPRESENTATIVES 
Eastern and Export a ee ee eee British Associotes 
30 Rockefeller Ploze D. OD. Foster Co. Myers-Bagwell Co. Messrs A. F. Craig & Co., Ltd. 
New York City 714 Frick Bldg. Wright Bidg. Poisley, Scotland 











» your guide the next time you 


oth a steam turbine drive. 


your Murray Representative or 
write for information 


MURRA 


IRON WORKS CO. 
Burlington, lowa 











AIR GAS AMMONIA 


compressor operators 


do you want peak performance 
iB ) 


if you do . «« investigate the established 


advantages of VOSS VALVES for your machines. 


VOSS VALVES are made to specifications, machined from solid 
stock (not cast)—PLATES are machined and ground (not press 
formed) for precise high-tolerance fit; VALVES and PLATES are 
of heat-treated alloy and stainless steel; the PLATES are dimen- 
sionally stable, ductile, resist fracture, high temperatures and cor- 
rosion; withstand fatigue; won't chip, crack or score cylinder walls. 


To increase the efficiency of your compressor, send us the name, bore, stroke and 
speed of your h Ovr detailed proposal will be sent without obligation. 


| VALVES J.H.H. VOSS CO. 


+h INCORPORATED 


Quiet, vibration-free operation 
20 to 60% more valve area 
Less power consumption 

Low pressure loss 

Normal discharge temperature 
Lower operating costs 





784-A East 144th Street, New York 54, N. Y. 


New U. S. Patents 


Catalytic Hydrogenation of Carbon 
Monoxide with Iron Catalysts 


( ' 


HA” 


Hydrocarbon Synthesis Process with 
Two-Stage Coke eon oemngr a G 
\l 4 ul | x ht , | al 
Oil Deve 


Water s 
t |e 


Preparation of Hydrogen and Carbon 
Monoxide Gas Mixture. 1). Garriser 


| , . 
exa Deve pmet 


sa stt 
Hu) 
t therewrt! ' the tormat 
2,621,117 


CO/H, mixture. U.S.P 


Method of Reforming Natural Gas to 
Produce Hydrogen and Carbon Mo- 
noxide Synthesis Gas. B. T. Mayl 
t hillips. Pett mpat 





Apparatus for Hydrocarbon Synthesis. 
| 7 \fart ‘ “tf ‘) Devel 


( 


are al 


SP. 2.622.970 


Preparation of a Sintered Hydrocarbon- 


Synthesis Catalyst Bed. |). R. Me 


Sts () Leve 


Hydrocarbon Synthesis. |. I 
H carbon Rese 


Process for the Synthesis of Hydrocar 
Bons from 
Hydrogen. \\. | tion st 


Emulsions— 


Apparatus for Treating Emulson Ema 
nating from Natural Oil Wells. FR 


Carbon Monoxide and 
\f ‘ ‘ 


























And soon it will be completed and in operation 


a naphthalene unit 


Along with naphthalene units such as sketched, 
our engineers recently completed or are currently 


engaged ina variety of projects- plants orunits for 


@ Polymerization process for refinery gases 
@ Recovery and purification of petroleum aromatics 
@ Coal tar distillation unit 


@ Alcohol purification 


To all these projects our engineers are bringing 
personal experience ranging up to 
thirty-five years. And comple- 

menting their work are other 


oe 6 ee specialists in important 
Cniquneering 


Design and Construction 
of Process Plants 
* 
Design and Construction 


of Process Units 
# gineering team, ready to 


branches of engineering 
suchaselec trical, proc ess, 
steam, hydraulic ,con 


struction, et« 


W hat we have to ofter 
is a well-staffed, bal 


anced, experienced en 


Process Evaluations look after your interests 
e in connection with process 


Economic Studies plants or process units 


BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS. * 60 EAST 42nd STREET, NEW YORK 17, WN. Y. 


P03 


mpai 








IN REFINERIES 


5, Diaphragm Motor Valves, 
sTrers, as Regulators, Liquid Level 
Controllers, and Wizard Pressure Regulators 











IN NATURAL GASOLINE PLANTS 





FISHER GOVERNOR COMPANY ¢ MARSHALLTOWN, IOWA 


WORLD LEADER IN RESEARCH FOR BETTER 
PRESSURE AND LIQUID LEVEL CONTROL 





Petroleum | 





y cTEP wit BLAW-KNOX 
everest? GRATING 


Everyone walks safely, confidently on 
Blaw-Knox Electroforged Steel Grat 
ing ... the one-piece panels stay rigid 
and strong—without shimmy or shake 
— because there are no parts to work 
loose. Twisted cross bars provide 
sure footing under the most adverse 
conditions. For complete tntorma 
tion, write for Bulletin 2465. 


BLAW-KNOX GRATING 
Industry's first « hoice for 


Desulfurization— 


Method of Catalytically Removing Sul 
fur. A. B. St to | | Pont 


* SAFETY * STRENGTH «+ LONG LIFE 
* LOW UPKEEP * SELF-CLEANING 
Grating Department 

BLAW-KNOX EQUIPMENT DIVISION 
BLAW-KNOX COMPANY 

2005 Farmers Bank Bidg 

Pittsburgh 22, Pa 


Sweetening and Stabilizing Hydrocarbon 
Oils, |. ©. LD. Oost t al 4 
Rodd Ir. to The , 

Hy | 


ELECTROFORGED 


STEEL GRATING 


Desulfurization of Distillate Fuels. 


Shalit to Standard Oil Company 





bang ge Br Rage mig ng Aono Send for descriptive 


ounds is cracked to obtai bulletin CT-102 fon & 


100-650 | 


CALIBRATING 


for 
Desulfurization of Jiycrocarben Oil. | REFINERIES 
( ; pora TERMINA,S 
BE rhs “oe i eins seals PIPE LINES 
nei : -. . d ha TANK TRUCKS 
\ LOADING RACKS 
PUBLIC SEALERS 








100-1000 


We have built hundreds of these provers in all capacities from 
50 gallons to 50 barrels This experience enables us to deliver 
a REAL PRECISION INSTRUMENT that is Guaranteed. Building 
calibrating and guaranteeing a calibrating tank is specialized, pains 
taking work and is definitely “out” of the price-per-pound category 
These tanks are designed to conform to the A-P.l. tentative code 
ull +1101, -but may be furnished with such modifications as you, the 


) 


SP 623,006 
customer, may require 


Catalytic Desulfurization of Hydrocar- 
bons. J]. W. Myers to Phillips Petr 


WARNER LEWIS COMPANY 


BOX 3096 @ TULSA, OKLAHOMA 





New U. S. Patents 


USP 
| 
Mercaptothiazines 
Inhibiting Agents 


{ 
4 


freatment of Sour Hydrocarbons with 
Caustic Solutions » | 
I f | 


\ 


Lubricant 


Fuel Oils, Heavy Oils and 
Waxes 


Apparatus for Electrically Filtering 
Paraftins, | es 


Grease Compositions 


i 1 ) ( 





by truck or rail 


WHERE AND WHEN 


YOU want it 





* caustic soda 


(FLAKE, SOLID, LIQUID) 


* chlorine 





* oil well and 


* muriatic acid ; : 
industrial salt 











ANYWHERE IN THE ROCKY MOUNTAIN, MID-CONTINENT AND SOUTHWEST AREAS 


GENERAL OFFICES 

321 WEST DOUGLAS 
WICHITA, KANSAS 

PHONE 7-5215 


GEARED TO 
SERVE THE 
On INDUSTRY 


Wichita, Kansas © Denver City, Texas © Midland, Texas © Denver, Colorade 


ua’ 


Lubricating Oil Compositions 
’ t and A ’ : 1s 


as Sulfur-Corrosion 


Compositions for Lubrication. \\ 
\ ¢ _ 


Vart a I \ ' { 


, Pp -OH?0 


Lubricant Compositions 
. | (; 11 , ty ‘ 


The amazing CRAYONS 
that tell temperatures 


For heat-dependent operations, control 
temperatures with TEMPILSTIKS . Simplic 
ity, accuracy, and economy have made 
them standard equipment in thousands 

of industrial plants. Available for 56 
different temperatures from 113 to ZA 
2000 F—one for every temperature 1. ALS 
commonly specified for welding, 

flame cutting, tempering, Select Tempilstik” for 
forging, casting, molding, working temperature 
drawing, straightening, 
and scores of other heating 
operations. Eliminate guess 
work. Order today 


SIMPLE 


> 


you want 


Ip» 
ns, 
246 NVHja 
~N WZ 


Mark your — 


workpiece with it 


gives up to 


2000 ’ 3. 


readings / SN 
When mark a S> 
ALSO AVAILABLE IN specified temperature 


LIQUID OR PELLETS has been reached 


BIG THREE 


WELDING EQUIPMENT CO. 
BOX 1538 FORT WORTH, TEXAS 


Petroleum Re 





Lubricating Oil Composition 


Merte t { ( 


Motor Fuel 


OOOO] 


Compositions. 
} ' e ¢ 


Emulsifiable Oil 
Vhite a > 


Petrochemicals— 


Method of Purifying a Lubricating 
Feedstock with Zinc Halides. | 
Rutledge and F. M. Seger t 


Pretreatment of Cumene by Oxidation 
( ( Jorr \ | ils 
‘ . I ry ! 


100 t 130 ¢ 


»NO4 


619.509 


Amino Phenols as Rich Mixture Addi 
tives. (5. H. [Dx n, Ir. t liforr 
| ( 


La 4 


Manufacture of Isopropyl Benzene Hy 
droperoxide. ( TI?) Armst 6 | 
Bewl and K. H ilter t be 


2071 


Propane Fractionation of Lubricating 
Oil Stocks. WW. N. Axe and A. N. De 
Vault t Philly Petroleum Cor Catalytic Oxidation of Olefins in the 
Presence of Cuprous Oxide. kK !) 

1V. P. Guinn t 


Detling ar suit Shell Dye 


Publication 


PILOT 
REGULATOR 
MOUNTED ON 
WILGUS MOUNTING 
PRESSURE son ane 
REGULATOR wee 


REGULATOR 


YOKE OR 
DIAPHRAGM 


TWIN NOZZLE 
PILOT REGULATOR 


Controls pressures up to 
1000 pounds without 
changing Bourdon Tube... 


Here is a new, simplified, pilot regu 
lator that provides direct or reverse 
pilot action, by simply changing the 
supply and diaphragm tubes from 
one position to another! The Wilgu 
NGE twin-nozzle pilot regulator in 
corporates a Bourdon tube, of highly 
corrosive-resistant nickel alloy, to 
vary the flow of the pilot supply 
medium through a nozzle moumed 
in a twin-nozzle block. This combi 
nation direct-and-reverse-acting 
nozzle block ts integral with the con 
trol setting mechanism. Simply 
change the supply and diaphragm 
tubes from one position to another, 
and you accomplish the desired re 
ults of reverse action in a matter 
of a few minutes 

Sturdy and precision made 
throughout. Highly sensitive yet rug 
gedly constructed. Fully described 
and illustrated in Wilgus NGE Bul 
letin No. 614. Write for your free 
copy today 


Manufactured by 


lid MANUFACTURING CO. 
LOS ANGELES, CALIFORNIA 


Sold Nationally by 


Natural Gas Equipment, Inc. 
190 East Glenarm St., Pasadena, Calif 
Available from 

Automatic Specialties Co., Pittsburgh, Penna. 

Gulf Coast Machine & Supply Co., Houston ond 
Beaumont, Texas 
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When Butane SayS MeCN TE eT Te 


J : LU: ADDS SAFETY and SPEED 


TO LOADING 
| OF TANK CAR 
iters AND TRUCK 





PTS 
ino. 
oo 
 Jeum gas at Standard Oi! Com- 
meenee sornia's El Segun- 
do plant. 


Se ” ‘igh 
fied * gas-ti ¢ unions, 
~~ the characteristic flexibility of 
_ meotion to keep the touchy Bu- 
' tane ing at a swift, even 
i i a oe a pace with safety to workers, 
et plant and community — with 
a : . - profit to the company. 


- Inading rach vane eman. ean >. - | No eight Chiksan Ball-Bearing 
lems to tot on a are needed for each loading in- 
. to keep the gas moving B into tank 


6 / and wrod 
» the hi 


place of more porous and 


Standard Oil Company of California's EI 
installations are typical of indus- 

s t on Chiksan Bal/-Bearing Swivel 

Joints around the world to speed the flow of 
enterprise — to promote production and de- 
fense—to increase safety—to protect profits. 
| Wherever olla Al Ermmag lar 
Bs Ball. Bowring Swivel Joints ave 
om the job. If more flexibility — greater stamina — 


te. “el ee 


. 
. ee 
: ' 
. 
t 7 “i — 
: Te. 1 
et 
“ry 
} 


Representatives in Principal Cities Write for Catalog $1-€. Dept, PR-2 


CHIKSAN COMPANY + BREA, CALIFORNIA -+ Chicago 28, Illinois + Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Heuston 1, Texes * Chiksan Export Company (Subsidiary), Brea, California; Newark 2, N. J. 


Petrolewn Refiner ] $2. \ 





New U. S. Patents / , 


ee 2 eee 


aving at least three 
and an inert gas into 
catalyst under suit 
fter separation of un 
ff fe > aah): 
sy rr : Md 
? 620.358 


‘ . antit < } u irate 
Production of Organic Compounds. |] 
Has] E. I Pont de Nemours 
! ! cl dy cl ] I naj thalene 
‘ ted temmperatur t OO-80 " 
halide wit! 


Lite 


Im 1 basi 


Production of Acrylonitrile. 
1.eat in | Piekart nes 

! An erica c goro"® 

He N ne | eos)! 


Application of 
HW. I. Mastic to 
interior of 
freezer room 
(Foster Specifi- 
cation 1). 


Nitration Olefins. 
i ! } 


{ 


Pretreatment of Aralkyl Hydrocarbons 
with Alkali Metal Hydroxide. G G 
t lied Chemical & Dye Cor 


tae be 


H. 1. Mastic has not cracked 
or shrunk ot this critical corner 


of insulated outdoor tank 
Ethylene Oxide Production and Recov- Application is Foster Specifi- 
ery. ©. J. Thomas to Phillips Petr cation J 


‘: BENJAMIN he D fe ul q 4 a © COMPANY 


4635-37 W. Girard Ave., Philadelphia 31, Pa. 


kt let s t vtically 


> #77 ()RR 


See the Foster catalog in Sweet's Plant Engineer- 
Oil-Soluble Polyvalent Metal Salts of ing and Industrial Construction Files for 1953 


Acids from Oxidized Hydrocarbons  gusssssssssssssssssssessseeeeeee 
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New U S. Patents Process for Reacting Ammonia and Ole- 


fins \\ ‘ ‘ | ()]s 


1” LM an Ecesctl at A Neca 3 
I .— 22, ine \ 


MERCURY ACTUATED 2 
Dial Thermometers now in three 
types to suit any requirements t t me Production of Alcohols and Gasoline by 
: the Oxo Process Fk Ratcliff t 


Olefins a te t H 


Process for Manufacture of Benzene 
Hexachloride ; 
af \, 


‘ 1 
| ri. i) 


hey 
PATENTED 


Full 4'/,° dial face. 
Stem can be placed 
at any angle and 
case can be rotated 
to any readable 
Position 


Qtehd Seem Blat Ther: Riesz Heads Catalysis Project Batchelder Succeeds Lyman as 


mometer topered bulb Of Armour Research Foundation Director of Cal Research Lab 
interchangeable with . 5 a f | lect \ | ‘ t t ! 
standard industrial ther 7 


mometer seporable socket 


As 
} 


As illustrated above 


Wall Mounted Dial 
Thermometer with 
flexible onnecting ar 
mor, Case adjustable to 


easy reading position 


Flush Mounted Dial 
Thermometer for por 
e! mounting with flex 


ible connect ng armor 


All three types have o ful! 
4," dial face 


olay gece en ""’ §tanolind Awards 13 Schools 
penscted by Inver Compematon. Gveronfeed on of the work s 15 Fellowships For 1953-54 
' t t t ! t | rte< eve il ‘ 


pensated by Invar Compensaton. Guaranteed 
Accurate | scale division 


for angularity: Can be adjusted to most read 
able position at any angle desired 


for readability: Bold Black Numbers 11” of 
scale Reading Dial face can always be placed 
in easiest readab'e position 


for interchangeability: Always specify 
PALMER” Separable sockets as they are inter 


changeable for Dial or Industrial e Ther 
neneton - Humphrey Named to NAM Post; 
Send for Bulletin 51-129 for detoils on Grant Gets Houston Position 


the New Palmer Dic! Thermometer Blarney t 


PALMER 


THERMOMETERS, INC. 


Norwood Ave Cincinnot) 12, Ohio 


ste 


Mirs of Industrial Laboratory 


Recording and Die Thermometers 





Three Join Fuel Technology 
As Ethyl Reorganizes Section 


Croswell And Rae to Head 
Shreveport Engineering Firm 
\ new « ; ie” Ceci 


{ rt rat 
\} 


Donald Becomes Vice President 
In National Research Changes 


Net et Ay 1) 


California Standard to Give 
Over $200,000 in Student Aid 


i 
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Pipe Stanchion COSTS... 


“CUT TO THE BONE!” 


PRE-CAST CONCRETE PIPE STANCHIONS—A NEW, PRACTICAL 
IDEA IN REFINERY CONSTRUCTION! 





® NO MAINTENANCE... ever! 
® Low initial cost! @ Insurance rates reduced! 
© Adaptable to a variety of requirements! 
® Designed for future expansion! 


One responsibility—engineered, manufactured and erected by the 
experienced RACKLE organization. Write for descriptive literature 


The George Rackle & Sons Company 


Manufacturers of structural concrete products since 1870 


P. ©. Box 15008, Houston 20, Texas, Phone ORchard-1736 
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Antill Opens General Office 


With Corpus Christi Address 
c | Ant ul ( pal e1 cel 
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WIRE TES 


ing wire mesh for 70 years man and boy, there’s bound to 


Maybe it all does 
look pretty much 
the same at first 
glance. But when a 


firm has been mak- 


be a little more to it than meets the eye a little more 
know-how in engineering and weaving, a little more quality 
in the product, a little more service and satisfaction for 


the user. 


JELLIFY WIRE MESH woven in all ductile metals 
JELLIFF WIRE MESH 
JELLIFF WIRE MESH 
JELLIFF WIRE MESH 


the specifications 


woven in all commercial weaves 


woven in widths up to 72 inches 


economical. Every foot runs true to 


* 


JELLIFF WIRE MESH is a quality product and has been for 
70 years. You can depend on it. 

Write today for full details about JEI LIFF WIRE MESH, 
JELLIFF WIRE MESH PRODUCTS, and JELLIFF’S 
CONSULTATION SERVICE on wire-mesh engineering. 
Address Department 16. 
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. . Removing Sulfur From Coke 
Review Ng New Boo S es of Sulfur From oe 
oke, Colorad hool ot nes 
Test Methods For Rating Fuels sq | 


ASTM Manual of Engine Test 
Methods For Rating Fuels, A 
ety | lest Materia 


Kk t, | e] ‘ .. 


Nitrogen Properties 


Thermodynamic Properties of Ni- 
trogen, ‘) i | kK N 
| | titut ; . ' 
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HOW YOU CAN MAKE . = 
| atest data and design methods in 
PUMP REPAIRS EASIER ‘\ fractional distillation 


Worn seats and valve discs 
broken springs and stems are 
eliminated with Sims Pump 
Valves. Sims valves cure fre 
quent pump repair headaches 
with exclusive design features 
They re guaranteed to give you 
better pump performance 


You get longer service from . . E L E M E 4 TS 0 F 
seats and discs because ol =- ‘ 

rotating disc that changes to = a, 

a new seating-surface every ‘ 

time it opens. Valves can't 


hammer up and down 

1 

Inclined rib seat and shock By ROBINSON and GILLILAND 

absorber stem heads combine Massachusetts Institute of Techn 

to permit increased speed 

without valve-knock Capac ‘ . sas : 

ity can be increased 40% and \ Third Edition, 267 pages, illustrated, $7.50 

— Prices subject to change without notice 

Low resistance through seat 

reduces turbulence — gives 

p ptection against vapor 
nding 

Long guide gives even lift — 

reduces wear. Spring is pro- 

tected against jamming 


‘4 


? 
- 
— se 


Write for new catalog show- 
ing how Sims valves fit your 
pump and give better pump 
performance. 


‘. 


A 


Send orders to 


THE GULF PUBLISHING COMPANY 
P. ©. BOX 2811, HOUSTON, TEXAS 





New Books 


Additives Developments 
Additives, Petr 
stitute OO M 


i $1 


Valves Specifications 


Equivalent Valves, (: 
\\ 
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Degree Work Shortened by 
15 IGT Fellowships For 1953 
Ihe Institute of Gas Technol 


int 


CATAWISSA 
OUBLE 


{TART 


PERFECT SEAL 


UNIONS 


1% wens 


OF THE NUT 
TO MAKE UP! 


BY surns 


nut threads f — 
|/ REGULAR ACME 











NOW YOU CAN HAVE THE NEW 

SPEED OF DOUBLE-START THREADS 
IN ANY 2” TO 4” ACME THREAD 
CATAWISSA PERFECT SEAL UNION! 


Catawissa now offers you the PLUS FEATURE of 280% 
faster nut opening and closing for all piping installations 
where you use Acme thread unions! 


Customary fumbling for starting thread is virtually elim- 
inated—Catawissa DOUBLE-START UNIONS have TWO 
Acme thread starting positions'(instead of one) with the 
same holding qualities, the same ability to hold tight 
under vibration as regular Acme thread unions—the 
threads are Acme, the thread form 4s the same. 


See them at your favorite supply store, place your order NO Loss IN 
now—just specify DOUBLE-START THREADS on any 2” HOLDING 
to 4” Acme thread Catawissa PERFECT SEAL UNION of QUALITIES 

the lug or hex nut type! (Smaller sizes on special order) 


WRITE FOR DATA SHEET D-S-1 





CATAWISSA VALVE & FITTINGS CO. 


60 MILL STREET * CATAWISSA, PENNA. 








What Suppliers Are Doing 


Clarridge Named Chief Engineer Elliott Names New Sales Manager 


In Taylor Instrument Changes For Crocker-Wheeler Division 
H 


This Simple , stein 

Pump Simplifies aati Howard d 7 baie Hostetter 
° K | lubbard, wi | | 

emcee! |: cr of the board ol Adminitrative Reorgoniestion 


Kinney SD Pump is the answer to 
your asphalt handling problems 

a pump that’s dependable and fast, 
with a wide-open flow path entirely 
clear of obstructions. The SD Pump 
is the last word in simplicity; there 
are no valves, blades, springs, or 
vanes to give trouble or slow up 
viscous liquids. Even on the toughest 
pumping jobs, the Kinney SD stands 
up to continuous duty, year after 
year, and requires qa minimum of 
maintenance. Positive displacement 
action delivers liquids with meter- 
like accuracy. Available in capaci- 
ties from 2 to 3000 GPM; steam- 
jacketed in most sizes. For complete 
information mail coupon today. 
Kinney Manufacturing Co., Boston 
30, Mass., Subsidiary of the New 
York Air Brake Co. Representatives 
in New York, Chicago, Detroit 


Cleveland, Atlanta, Houston, New . 
Orleans, Charleston (W. Va.), Phila- Seay re ——— 
delphia, Pittsburgh, Los Angeles, or Parker Appliance Fittings 
San Francisco, Seattle, and foreign 
countries - - , 1 \ headquarters 
ru ! tube titty ul ub . ! ly. > lewis as mat 
May i] 
KINNEY | 
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Consolidated Engineering Gets Oakite Distinguished Service 
New Subsidiary from Eastman Award Presented to Cunningham 
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A. O. Smith Begins Construction 
Of Pennsylvania Electrode Plant 
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All business 
is specialized 


..and nothing specializes 
On your husiness 


like your business paper 


This smart business man spends his 
time where every sitzmark parks a 
prospect it his feet. He specializes 
Your business is specialized, too 
and so ts your business paper. It's 
concentrated on your business. Both 
editorial and ad pages report what's 
new that’s good suggest new meth- 
od vather in one place a raft ol 
ideas on where-to-buy-what 

That's help you can’t find concen- 
trated into such quick reading me 
inywhere else! It's simple sense to 
read every page every issue 
This business paper in your 
hand has a plus for you, 
because it's a member of 
the Associated Busine 
Publications. It's a paid cit 
culation paper that must 
carn it readership by it 
quality And it's one of 
a leadership group of busi 
ness papers that work to 
gether to add new values, 
new usefulness, new ways 
to make the time you give 
to your business paper ull 


more profitable time 


One of @ series of ads prepared by 
THE ASSOCIATED BUSINESS PUBLICATIONS 


This magazine is recognized throughout the 
refining industry for the technical volume and 
accuracy of its technical editorial content 


FIRST in editorial quality. 
FIRST in PAID refining circulation. 
FIRST in advertising results. 


PETROLEUM REFINER 


A Specialized Petroleum Publication of 


GULF PUBLISHING COMPANY 
World's Largest Oil Industry Publishers 


1 
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Wins fast acceptance! Users say it 
meets all requirements. Costs less 
to buy and Fully Guaranteed! 


Ilere is a mixer that has no cast parts, being of all-welded construc- Elisworth 
tion, including the stuffing box,— nothing to break or get out of order. 
And due to its strong, simple construction it is replacing many com- 
plicated, and higher priced units. It is recommended for the most 
efficient, rapid and economical blending of gasoline, gasoline Ethyl! 
mixing, lubricating and fuel oil blending as well as by-products. 
Indispensable in cycling operations and pipe line work—uniformity 
in charging stock—a natural for research, laboratory and pilot plants. 


12 SIZES— FROM '‘'/2 TO 25 H.P. 

This unit has two ball bearings, and a front single lantern bearing on 
the shaft, thus giving three bearing supports to the overhung pro- 
peller shaft. Quick access to the front ball bearing and the stuffing 
box gland is obtained by opening the hinged cover door on top. Re- 
packed from outside without tank leakage, . achieved by the same 
positive arrangement as our other models. 

If you have a mixing problem, we invite you to write us for Catalogs Beckman Starts Construction 
and any special Engineering information you may need. There is no . . 

“ioe. ’ ’ w 
obligation of course. Of New Offices in e Jersey 

Constructior is eu n 
20,000-square-f t buildu by ) 
Instruments, It 
be se 1 
for 


FOR DEPENDABLE MIXING EQUIPMENT 


INTERNATIONAL ENGINEERING, INC. 
NEW YORK oy: Vane), lL, OHIO CHICAGO - Pump Vetve Moves hteneuag 


15 PARK ROW 407 S. DEARBORN 


WORTH 2-2580 WABASH 2-0733 





Get your copy of this NEW BOOKLET! bss | 
ek | 


ON THE FUNDAMENTALS, CIRCULATING AND PHYSICAL FACTORS OF 
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FOR QUICK AND THOROUGH DISPERSION OF 
LIQUIDS * GASES AND SOLIDS > 
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This new Struthers Wells booklet 
illustrates and describes in detail— 
the fundamentals of four types of 


S$ PROCE $3/ | liquid agitation: 1. Propeller, 2. 
ee Meg 


| Open Impeller, 3. Shrouded Tur- 
“¢ YS | bine, 4. Radial Propeller. The book- 
a Aig let presents technical data, photos, 
. dimensional drawings and size de- 
tails on a variety of pressure vessels 

in which agitators are used. 


Included in the brochure are 
Marine Propeller Agitators, Radial 
Propeller Agitators, Agitator Drives 
and an advanced Agitator Design 
for quick dispersion of liquids, gases 
and solids. Mixing equipment is 
shown, for solids, semi-solids, pastes 
and liquids. Also, drawings and 
data are included on custom-made 
pressure vessels made to standard 
design. 


Copies of this booklet—No. 58W 
—are free upon request. Use your 
| letterhead, please. 


Struthers Wells Corporation 
PROCESS EQUIPMENT DIVISION © WARREN, PA, 


Plants at Warren, Pa. and Titusville, Pa. 








an additive 


for — 
compounding 


UPPER 
CYLINDER 
LUBRICANTS 


an outstand- 
ing material of 
proven merit for 
preparing a finished 
product to sell under 


YOUR OWN BRAND NAME. 


* 
PROFITABLE TO YOU 


because you can establish your 
own selling price, yet it will 
build prestige for you because 


IT CLEANS 
IT LUBRICATES 
IT RETARDS CORROSION 


* 
Now nationally used, it needs 
only to be blended in an appro- 
priate carrier. 


* Your letterhead request 
for further information 
will receive our prompt 
attention. 


;CORPORATION 


3915 Buffalo Avenve, Niogora Falls, N.Y 





Chikson Increases Facilities at Brea Plant— 


Office area and warehouse and assembly facilities will be increased through expansion now 
underway at the Chiksan Company's plant in Brea, Calif 

A large building, having 28,000 square feet of working area, will be constructed adjacent to 
the present main office building. It will consist of a finished material warehouse and assembly 
section, with an office area to accommodate the purchasing, personnel, cost accounting, price 
estimating, production and material control, and sales development departments. Expansion is 
expected to be completed by July of this year 


Fritz Glitsch Names Greenman as 
Manager of Chicago Sales Office 
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G-E Commercial Vice President 
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Allis-Chalmers Returns Thorsen 
To Milwaukee for New Assignment 
| | rset work 1 service wit 
Ra ee vell” in ay. 1948, 


Ball Distributing, Engineering 

Company Expands Sales besa 
B all Distr 

Company of Tu 

facon Mar 





Consulting, Chief Metallurgist 
Named by B&W Tubular Products 
Np tment i Ha ) New 


GE Promotes General Managers to 
Executives in Decentralization 
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Newell Rutherford 


Minerals Separation Forms New 
Company with Attapuigus Clay 


Worthington Names Managers 
Of Centrifugal Pump Sections 
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Childers Names Canadian Firm 
As New Sales Representative soos Fame 
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Raybestos-Manhattan Opens 


Airetool Names Duty Sales New Office-Warehouse in Denver 
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Need Plain or Jacketed 
CORRUGATED METAL 


Call CHICAGO-WILCOX 
for PROMPT ATTENTION 


Chicago-Wilcox understands the 
gasket requirements of refineries and 
is equipped to supply all types of 
gaskets, including plain or jacketed 
corrugated metal gaskets like these 
Made of ingot iron, aluminum, stain 
less steel, copper, brass, nickel, and 
monel in all sizes and shapes 


Send specifications for quotations 
and prompt-delivery schedule 


CHICAGO-WILCOX MFG. CO. 


7703 Avalon Avenue, Chicage 19, Ill 
Phone: SAginew 1-1900 








See Page 254 in Refinery Catalog 


STEAM and MECHANICAL 
ATOMIZATION 


COMBINED... 


NATIONAL AIROIL 


DUAL STAGE 
Ott BURNER 


Now, at last, the inherent advantages of 
both systems of fuel oi! atomization are 
profitably yours within the one, new 
NATIONAL AIROIL Dual Stage Burner 
41 years of combustion equipment de 
sign and manufacture are in back of the 
Dual Stage Oil Burner and, it has 
been thoroughly tested and proved in the 
field for firing: Petroleum Processing 
Heaters; Rotary Kilns; H.R.T., Scotch 
Marine and Water Tube Boilers; etc 
Available in three sizes, the NATIONAL 
AIROIL Dual Stage Burner fires all 
grades of fuel oil from No. 2 to No. 6 
with a ready capacity of 80 to 300g ph 
Further, for a perfect flame pattern, we 
would recommend using with the Dual 
Stage Burner either the NATIONAL AIR 
OIL Universal Register for forced draft 
or, the NATIONAL AIROIL Tandem Unit 
for natural or induced draft furnaces 
Get detailed description, illus 
tration. and specifications in 
NATIONAL AIROIL Bulletin 25 


SZ, 
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CHEMICAL-PETROLEUM DIVISION 


National Airoil Burner Co. 


1254 East Sedgley Ave., Philadelphia 34, Pa 
S. W. Division: 2512 So. Bivd., Houston 6, Texas 
INDUSTRIAL OIL BURNERS 
GAS BURNERS, FURNACE EQUIPMENT 





New Canadian Company Established 


( 
‘ 


Brown Division Names Irwin 
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DON’T DROP IT! BUT IF YOU DO... 
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In cose of accident, the 
simple screw adjustment 
permits quick, easy, on 


the job recalibration 


ROCHESTER DIAL THERMOMETERS 
are built to take severe blows with 
out damage to their sensitive move 
ments. But when hit hard enough to 
knock them out of adjustment, all 
you need is a screwdriver to put 
them right back on the job—as ac 
curate as ever. This unique Roches 
ter recalibration feature eliminates 
the danger of costly production er 


rors due to inaccurate readings. 
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THERMOMETERS 


GAUGES 


New Pittsburg Division Office 
Opened by Research Corporation 
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WELDED STAINLESS STEEL construc- 
tion makes Rochester thermometers 
more durable, sensitive, pressure 
tight and resistant to corrosion than 
any before offered. Backed by 35 
years of instrument making exper- 


rence, 


ORDER TODAY from your Roches- 
ter Representative, or write for fur- 
ther details. Rochester Manufactur- 


ing Co. Inc. 38 Rockwood Street, 


38 Rockwood St., Rochester 10, N. Y 


Rochester 10, N. ¥ 
Manufacturing Company, Inc. “an 
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Former Eggelhof Managers Form 
New Manufacturers’ Representative 
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PETRO - CHEM ISO - FLOW FURNACES 


are most efficient by any comparison! 


The generic design of ISO-FLOW heaters, including the reradiating cone, 
gives excellent heat distribution, eliminating localized overheating. 

Further, all walls are protected by tubes which create low wall temperatures. 
The walls have high insulating characteristics which create minimum 
outside shell temperatures, and, hence, extremely low radiation. With 

a radiation loss of under 2%, more heat is absorbed by the fluid being heated, 
resulting in higher efficiency for any type of Iso-Flow design. Since 
Petro-Chem has a wide variety of convection sections, all heaters can be 
designed for optimum fuel efficiency or for maximum fuel efficiency 

where the price of fuel and other economic considerations justify. 


More than 1100 are in operation throughout the world in the 
petroleum, chemical and allied industries ... for all processes and 
for any duty, pressure, temperature and efficiency ... and all 
Petro-Chem Iso-Flow Furnaces are pre-eminently satisfactory. 
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PETRO-CHEM ISO-FLOW FURNACES 


UNLIEMIETE O 'WN Size €avra€ tt FY ourTyY 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17, N.Y 
Representatives: Bethlehem Supply, Tulsa and Houston « Flagg, Brackett & Durgin, Boston - DD. Foster 
Pittsburgh « Faville-Levolly, Chicago - Lester Oberholtz, California - Gordon D. Hardin, Louisville, Kentucky 





Honeywell Assigns Wishart to 
New General Manager Position 
I ! W ’ 


Re 


Oakite Representatives Gather in New York 

Field service representatives from the Canadian, Chicago, New England, New York and 
Philadelphia sales divisions of Oakite Products, Inc., attended a series of technical-sales meetings 
recently at the Roosevelt Hotel in New York City. Featured at these meetings were reports from 
Oakite research chemists, service engineers and technicians on recent developments in cleaning 


and related procedures designed to assist industry in combatting rising operating costs 


Walters Takes Rockwell Post as 


Houston District Sales Manager 
Reel \! Co Dravo Corporation Names Beidler 


General Manager Machinery Unit 
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Valve Engineers Get Modernistic Home— 

The two-story modernistic Engineeering Building recently erected by Edward Valves, Inc., is 
constructed almost entirely of stainless steel and glass. Located next to the Edward Laboratory 
and Research Building, the new building was built for Edward's engineering department and 
specially designed for its use. An entire north wall is composed of plate glass windows for 
moximum use of natural north light. Four-fifths of the building area is devoted to a giant drafting 
room, lighted by the north window and 12-foot windows on the building's west wall, supplemented 


by o fluorescent lighting system 
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- The new Taylor idea in 
Panel Instrumentation! 


receiver mechanisms 
kept clean by self- 


purging feature! 





both receiver and 
controller plug in 
like a radio tube! 


Continuous, 


trouble free performance 


assured even in difficult atmospheres. 


| Reenrnde atmospheres, dust or fly ash can’t get 


into the mechanism of Taylor's TRANSET™* Receiv- 


ers because the protective case or sleeve is self purging. 
Eventhe simplest receiver can be provided with the self- 
purging feature. In fact, the TRANSET receivers have 
corrosion-resistant qualities comparable with those of 
the well known FULSCOPE* line of controllers, thus 
making them completely suitable for all industrial serv- 
ice. Both Receivers and Controllers plug in like a radio 
tube. You can change from the simplest to the most 
complete control by simply pulling out one anit, plug- 


ging in another. 


NOTE THESE FEATURES TOO 

A single mounting is all you need for both controller 
and recorder or indicator. A// units can be mounted 
on the panel without welding, without drilling holes. 
And you can change from indicator to recorder, or 
vice versa, in only 10 seconds. 

Protective sleeve or case permits both self-purging fea- 
ture as well as complete mechanical protection to 
receiver mechanism. 

The only piping connections required are air supply, con- 
troller output and to the variable transmitter. All other 
connections are made automatically, in the self-sealing 


manifold. 


TAYLOR INSTRUMENTS 


All adjustments on recorder or indicator can be reached 
conveniently, from the front, without disturbing any 
connections. 

You save panel space, because units can be mounted only 
a tew inches apart. You save money, both in labor and 
materials on installation, thanks to the simplified pip 
ing and mounting. 

Continuous valve position indication on separate scale 
tells valve air pressure at a glance 

Chart read-back device gives casy access to past records 
without disturbing any function of the recorder or in 
terrupting the record. 

A new chart drive mechanism for greater convenience, 
greater dependability. 

Thanks to its corrosion and dust-proof qualities, this 
plug-in-type Taylor TRANSET Control System is par- 
ticularly suitable for use in chemical industries and re- 
fineries. Call in your Taylor Field Engineer, or write 
for full information. Taylor Instrument Companies, 


Rochester, N. Y., and Toronto, Canada. 
v v 
Instruments for indicating, recording and controlling 


temperature, pressure, flow, liquid let el, speed, 
density, load and humidity. 


MEAN ACCURACY FIRST 
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BURNING... 


stable even at lower heats 


SLAG... 


clean, easily removed te vit thy nee 1040 


COATING ecco Kemp Lewis Named Baroid Manager 


alee Of Mineral and Chemical Selling 
resists cracking down to very short stubs 
Baroid Sales Divisios National Lead 


SELECTION... \ compete raged hone Lo 


» Alan C. Tully, wi 
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complete line for welding \ 


every type of stainless 


Get in touch 


with your PAGE distributor 


PAGE 


PAGE STEEL AND WIRE DIVISION Welding 


Electrode 
AMERICAN CHAIN & CABLE AND ' Hammel-Dahi Appoints Sales Agent 


onessen, Pa. Atlanta. Chicago Denver, Detroit, t Angeles. New York Rods ‘ 1 t er Contre 


Philadelphia Portland San Francise Bridgeport. Conn 

















Dewey to Manage Advertising 
And Sales Promotion At Fluor 
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arrangements to represent 
satisfactory basis, probably 
a Contracting Pipeline 
Engineering company. My territory to be 
Minnesota and the Dakotas. Energetic, re 
sourceful and ambitious. Box 146-R ¢ o Petro 
Houston, Texas 
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New Organization Established in 
Eastman Kodak Company Changes 
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Ambassador Donelly to Work in 
South America in U. S. Steel Job 


H. O. Trerice Appoints Rogers 
Head of New oe ome 
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“GUNITE” CONCRETE 


1915 


LININGS FOR 


TOWERS « SETTLERS « STILLS « SEP 


Since 


BUBBLE 
ARATORS « TANKS « 
TYPES *« ENCASING 
STRUCTURAL STEEL AND PIPE « LINING 
WATER RESERVOIRS. DITCHES, DRAINS, AND 
CANALS « REPAIRING DISINTEGPATED CON 
CRETE AND OTHER MASONRY 
See our catalog in Sweet's 


GUNITE CONCRETE & CONST. CO. 
1301 Woodswether Road, Kansas City 6, Mo 
DISTRICT BRANCH OFFICES 


Paul B. Watts La Salle St.. Chicago | 
36 Queen Avenue S 


AND VESSELS OF ALL 
AND FIREPROOFING 
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Delmar Bivd.. St. Louis 


La 


Ole K_ Olsen Co 3 Perdido St New Orleans 
Tex 


Philip DO. Barnard, 2036 Addison, Houston 
Western Steel Prod Co ' W. t3th Ave Der 
Colo 


ver 














CLASeeS & GASKETS 


r---—-—5 
ALL SIZES TO FIT YOUR GAGES & VALVES 


ERNST WATER COLUMN & GAGE CO. 
Send for Catalog, LIVINGSTON, N. J. 
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Kellogg Establishes West Coast 
Warehousing Facilities for Kel-F 
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Another SUPERIOR Job 


Built to specification—here’s a 10-million 
cubic foot complete portable Skid Mounted 
Gasoline Plant. Further engineering proof of 
SUPERIOR skill. 


—API-ASME AND ASME CODE— 
CERTIFIED BY NATIONAL BOARD 


For information or estimates call us at 3-4395 


SUPERIOR MANUFACTURING COMPANY 


AmarRitecoo, TER AS 








YOU CAN TELL AT A GLANCE 
WITH 


QUIK-LABEL PIPE MARKERS 


Identify every pipe in your plant quickly 

and inexpensively with Brady Pipe Markers. 

They give you a uniform system of identifi- 

cation based on ASA Standard Al3. Anyone 

can apply and everyone can identify the 

pipe contents and direction of flow. Cut 
maintenance time. Make your plant a safer 

place to work. Over 235 different markers 

in stock. Specials made to order. 

QUIK-LABELS come on handy dis- WRITE FOR 
penser cards. They are printed in large Free 
black letters on approved ASA _back- SAMPLES 
ground colors. Applied in a jiffy—they = 
stick without moistening. Use indoors re 
or outdoors. Cost only a few cents per CATALOG 
marker. . 


DISTRIBU TORS IN OVER 125 PRINCIPAL CITits 


MANUFACTURERS OF SELF-STICKING PRODUCTS 








COMPANY | 


"774 W. GLENDALE AVE., MILWAUKEE, WISC 
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MEET CORROSION PROBLEMS 


The chemical industries are employing more and 
more Croll-Reynolds Evactors in vacuum processes 
where corrosion resistance is a major consideration. 
These steam jet vacuum units provide pressures 
ranging from a few inches to a few microns. Croll- 
Reynolds is a pioneer in the use of new construction 
materials and our engineers are investigating corro- 
sion problems continually. 

Stainless steels, Monel metal, Beryllium copper, 
Ni-Resist, PMG metal, hard lead, special bronzes, 
Hastelloy, and Ilium are but a few of the special 
metals which find their way into our equipment. 
Carbon is used extensively as a lining material, and 
many plastics including Teflon and other synthetic 
materials are used for making complete Evactors, 

Consult our engineers for high vacuum equip- 
ment carefully designed for your specific conditions, 
and constructed of materials selected for your par- 
ticular conditions. 


CROLL-REYNOLDS CO., Inc. 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, New York 38, N. Y. 


CHILL VACTORS + STEAM JET EVACTORS * CONDENSING EQUIPMENT 
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ATER RESISTANCE TO CORROSION 
AND HANICAL DAMAGE... 


with the 


HARTZELL 


COOLING TOWER 
FAN 


A verzeut pioneered giant-sized cooling tower fans 
with Hartzite blades for the petroleum industry. The 
complete success with which they have operated over 
a period of years proves their dependability. 

Large Hartzell blades are made of Hartzite (rein- 
forced plastic). Hartzite resists corrosion unusually 
well; it absorbs vibration and is not notch conscious; 
if its surface is damaged the exposed interior has the 
same corrosion and damage resistance 

Hubs are many times stronger than required 

All Hartzell cooling tower blades are adjustable 
pitch. You can change air-delivery to suit changed 
needs. All steel hubs are dynamically balanced and 
all blades are balanced against a master blade. 

Those are some of the reasons why Hartzell cooling 
tower fans have ‘‘taken the petroleum industry by 
storm."' More and more, specifications are written 
simply: “Hartzell fan."' There is no equivalent. 

Mail the coupon below for complete information 
Or write for our Cooling Tower Bulletin 1501. 


HARTITZELUL 


Name Dept. R 


Company PIQUA, OHIO 


Street & Number = PROPELLER-TYPE FANS @ BLOWERS 
ROOF VENTILATORS © UNIT HEATERS 
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@ Fabricating unusual designs to Engineering Contractor 
specifications is commonplace in our plants. Pictured here 
are five products which may well have gone through simul- 
taneously. Beginning top left, they are: An aluminum pressure 
vessel, requiring welding by the “inert Gas Process” . . 

Installation of bubble trays in a section of an 8’ diameter 
tower, eliminating extra field cost .. . A set of Buell cyclones, 
made entirely of stainless steel, for installation in a large 
regenerator .. . A portion of a saturator for a steel mill. . . 
and, inside view of a reactor fabricated of alloy, the interior 
of which required such a high polish that all seams were 


ground and polished to a No. 4 finish. 


STEEL PLATE 

FABRICATORS 
AND ERECTORS 
SINCE 1913 
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BACKED BY 95 YEARS OF MANUFACTURING EXPERIENCE 
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The creator of the 
Swing Joint is the 
recognized leader 
in Swing Joint de 
sign and develop 
ment. A comprete | 
line in sizes from 34” 


ae 


Why tolerate unsightly 

overhead expansion lines 

and other makeshift ar 

rangements to prevent 

excessive pressure build 

up in lines when you can get positive, 
automatic protection with the McDonald 
4” Expansion Relief Gate Valve? 


Pa 


Balanced design, special fea 
tures, introduce a new standard 
of loading efficiency. The de 
velopment of years of special 
study of loading problems 


For nearly 100 years the 
McDonald reputation has 
rested on a solid founda- 


tion of completely reliable 


products—products that 


combine the latest in engi- 
neering with an extra 
measure of sturdiness that 
means a generous bonus of 
service. Where else can 
you get such positive as 
surance of the results you 


look for in oil handling 


equipment? 


A. Y. MSDONALD MFG. CO. 


Th 
DUBUQUE, IOWA 


a McDonald Branch 


py’ 


Used when loading high-test gasoline— 
reduces evaporation losses—permits 
loading rain or shine—eliminates 
danger of sparks. Saves 2 to 8 barrels 
of gasoline per car loaded 


= 


A complete line, made of high-grade 
bronze. Accurate threading assures 
tight connections. Shipped complete 
with treated leather gasket and forged 
steel spanner wrench. Sizes, 5 x 2, 5 x 
12 5x3,5x4in 


) ) = 
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Galvanized flexible steel tank car un 
Icading hose available in 2”, 2'2”, 3” 
and 4” sizes and in any desired length, 
complete with couplings 


These Are Representative Items from a Comprehensive Line of Oil 
Handling Equipment. Write for Catalog. 


M£ DONALD 





